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FOREWORD 


The  Air  Force  Flight  Evaluation  of  the  A-10A  aircraft  began  on 
10  October  1972  with  the  acceptance  of  the  first  aircraft  from  the  con- 
tractor, the  Republic  Division  of  Fairchild  Industries.  The  second  air- 
craft was  accepted  on  31  October  1972.  A total  of  138.5  hours  was 
accumulated  during  87  flights.  The  program  was  completed  on  9 December 
1972. 


This  report  presents  the  results  of  general  systems  evaluations  in- 
cluding functional  adequacy,  operational  effectiveness,  quantitative  re- 
liability and  maintainability,  and  personnel  subsystem  test  and  evaluation. 
Results  of  bombing  and  strafing  accuracy  evaluations  are  published  in 
appendix  V under  separate  cover. 


Test  authority  for  the  program  was  provided  under  Program  Introduc- 
tion Document  No.  P-71-7-10,  submitted  by  the  A-X  System  Program  Office, 
and  AFFTC  Project  Directive  No.  F-72-4-9. 


The  following  personnel  contributed  significantly  to  the  A-X  Systems 
Evaluation  portion  of  the  A-X  Program: 


Operations  Officer: 


Larry  D.  Fortner,  Major,  USAF 


Project  Pilots: 


Richard  R.  Clark,  Major,  USAF 
Albert  M.  Barnes,  Captain,  USAF 


Systems  Engineers: 


Joseph  C.  Orwat,  Captain,  USAF  (Weapons  Delivery) 

Rodney  E.  Stubbs,  Captain,  USAF  (Reliability  and  Maintainability) 
Woodrow  S.  Gilliland,  Jr.,  Captain,  USAF  (Airframe  Subsystems) 

Lawrence  J.  Henderson,  Staff  Sergeant,  USAF  (Reliability  and  Maintain- 
ability) 

Robert  Ard,  Captain,  USAF  (Personnel  Subsystem  Test  and  Evaluation) 
William  E.  Kohlenberger , Captain,  USAF  (Avionics) 

Lyle  W.  Jones  (Armament) 

Albert  V.  DiGiovanna  (Reliability  and  Maintainability) 

Allan  T.  Webb  (Propulsion) 

Richard  G.  Hector  (Weapons  Delivery  Ground  Rules) 
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Recognition  is  also  extended  to  the  maintenance  personnel  assigned  to 
the  Joint  Test  Force  for  contributing  to  the  systems  evaluation  reports 
and  the  reliability  and  maintainability  portion  of  the  program  and  to  the 
AFFTC  Space  Positioning  branch  for  their  contributions  concerning  radar 
tracking  and  range  operations . 

Foreign  announcement  and  dissemination  by  the  Defense  Documentation 
Center  are  not  authorized  because  of  technology  restrictions  of  U.S. 
Export  Control  Acts  as  implemented  by  AFR  400-10. 


Prepared  by: 


Reviewed  and  approved  by: 

23  FEBRUARY  1973 


FRANK  N.  LUCERO 
A-X  Systems  Project 
Engineer 


:v.: 


GEORGE  P.  LYNCH,  JR.  / 

Major,  USAF  . 1 

A-X  Joint  Test  Fcrce  Director 
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THOMAS  R.  YECHOUt/^  ' JAMES  W.  WOOD 


THOMAS  R. YECHOUT 
Captain,  USAF 

A-10  Systems  Project  Engineer 
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roy/d.  BRIDGES,  JR.  ./  / 

Captain,  USAF 
A-X  Project  Pilot 


JAMES W. WOOD 
Colonel,  USAF 

Deputy  Commander  for  Operations 


HOWARD  M.  LANE 
Brigadier  General,  USAF 
Commander 
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This  report  presents  results  of  the  systems  evaluation  portion  of 
the  A-IOa  prototype  Air  Force  Flight  Evaluation.  The  A-10A  weapon  sys- 
tem, as  tested  by  the  AFFTC , demonstrated  or  exhibited  the  potential  for 
acceptable  subsystem  performance  for  conduct  of  the  close  air  support 
mission.  There  were  many  features  that  were  outstanding,  or  enhanced 
the  aircraft's  capability  to  perform  its  design  mission.  These  included 
bombing  and  strafing  accuracy,  armament  control,  cockpit  visibility, 
auxiliary  power  unit,  and  maintainability.  There  were  several  deficiencies 
that  could  have  a mission  impact  and/or  safety  implication.  The  most 
important  items  included  engine/airframe  incompatibility,  accessibility 
of  cockpit  controls,  unacceptable  operation  of  the  heading  and  reference 
system,  pilot  discomfort  caused  by  the  ejection  seat,  and  unacceptable 
manual  reversion  control  in  pitch.  Correction  of  these  and  other  de- 
ficiencies contained  in  this  report  should  be  accomplished  on  any  pro- 
duction version  of  the  aircraft.  Evaluation  of  these  corrections  is 
mandatory  to  insure  satisfactory  mission  accomplishment. 
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Systems  Evaluation  Report 
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INTRODUCTION 

This  report  presents  the  results  of  the  A-10A  Air  Force  Flight 
Evaluation  (AFFE)  conducted  at  the  Air  Force  Flight  Test  Center,  Edwards 
AFB,  California.  This  evaluation  was  part  of  the  A-X  Competitive  Proto- 
type Program.  The  AFFE  was  initiated  on  10  October  1972  and  completed 
on  9 December  1972.  The  AFFTC  was  responsible  for  conduct  of  the  AFFE 
under  the  management  jurisdiction  of  the  A-X  System  Program  Office  (SPO) , 
ASD/SDX.  The  A-X  Joint  Test  Force  (JTF)  was  composed  of  representatives 
from  AFFTC,  TAC,  AFLC,  and  ATC. 


Two  A-10A  aircraft,  S/N  71-1369  and  71-1370,  were  assigned  to  the 
AFFE.  As  shewn  in  figure  1,  a total  of  138.5  hours  was  accumulated  dur- 
ing 37  flights  of  which  60.7  hours  were  devoted  to  v/eapons  delivery 
missions  and  13.7  hours  to  systems  evaluations.  The  remaining  flight 
hours  v/ere  devoted  to  performance,  flying  qualities,  and  operational  suit- 
ability evaluations,  the  results  of  which  are  presented  in  reference  1. 


OCTOBER 


NOVEMBER 


DECEMBER 


Figure  1 A-10A  AFFE  Flight  Schedule  (Acft  S/N  71-1369  and  71-1310) 
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PROGRAM  OBJECTIVES 

The  overall  objective  of  the  A-X  AFFE  was  to  determine  capabilities 
of  the  prototype  aircraft  and  its  suitability  for  the  close  air  support 
mission.  Specifically,  the  systems  evaluation  objectives  stated  in  the 
published  test  plan  (reference  2)  were  to: 

1.  Determine  the  functional  adequacy  and  operational  effectiveness  of 
the  available  integrated  subsystems , particularly  the  weapons  de- 
livery and  20mm  gun  systems  and  compare  them  to  the  goals  of  the 
Request  for  Proposal  (RFP) . Human  engineering,  life  support,  sys- 
tems safety,  and  vulnerability  (component  location)  aspects  were 
included. 

2.  Identify  any  operational  limitations  which  are  inherent  to  the  A-X 
concept  and  not  the  result  of  A-10A  design  deficiencies. 

3.  Identify  those  subsystem  and  component  deficiencies  which  are  in- 
herent to  the  A-X  concept  and  not  the  result  of  A-10A  design 
deficiencies . 

4.  Conduct  limited  reliability  and  maintainability  evaluations. 

5.  Provide  results  from  above  objectives  to  the  SPO  in  an  expeditious 
and  orderly  manner  that  will  aid  in  an  efficient  source  selection 
of  an  operational/production  version  of  the  A-X. 

HISTORICAL  BACKGROUND 

In  September  1966,  the  USAF  declared  its  intent  to  develop  the  A-X 
Specialized  Close  Air  Support  aircraft.  The  following  milestones  were 
achieved  prior  to  contract  award: 

1.  Conceptual  studies  by  several  contractors  - May  to  September,  1967. 

2.  Submittal  of  request  for  proposal  to  contractors  - May  1970. 

3.  Submittal  of  proposals  by  contractors  - August  1970. 

On  1 November  1970,  contracts  were  awarded  to  the  Northrop  Corpora- 
tion, Hawthorne,  California  and  the  Republic  Division  of  Fairchild 
Industries,  Farmingdale,  New  York  for  each  to  design,  develop  and  test 
two  prototype  aircraft.  The  program  was  competitive  in  nature  and 
designated  as  the  competitive  prototype  phase  (CPP) . The  contractor  test 
effort  was  designated  as  Task  I and  the  Air  Force  test  effort  was  designated 
as  Task  II  or  AFFE.  The  following  milestones  were  achieved  during  Task 
I and  II : 

1.  First  Task  I flight  - 10  May  1972 

2.  Delivery  of  first  aircraft  to  USAF  - 10  October  1972 

3.  First  Task  II  flight  - 10  October  1972 

4.  Delivery  of  second  aircraft  to  USAF  - 31  October  1972 

5.  Completion  of  Task  II  - 9 December  1972 
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After  completion  of  Task  II,  a source  selection  process  was  pursued  by 
the  Air  Force.  The  A-X  JTF  was  represented  by  a co-chairman  for  flight 
evaluation  and  specific  results  were  presented  in  written  reports  and 
during  formal  briefings  to  the  A-X  Source  Selection  Evaluation  Board 
(SSEB)  and  Source  Selection  /advisory  Council  (SSAC)  . 


AIRCRAFT  DESCRIPTION 


The  A-10A  was  a single-place,  twin  engine  close  support  attack  air- 
craft designed  to  deliver  up  to  approximately  16,000  pounds  of  munitions. 
The  engines  were  YTF34/F5  nonafterburning  turbofans  each  rated  at  9,275 
pounds  of  thrust  (sea  level,  standard  day,  static  and  uninstalled). 

Empty  and  maximum  takeoff  gross  weights  of  the  prototype  aircraft  were 
about  23,800  and  45,600  pounds,  respectively. 


Principal  recognition  features  of  the  A-10A  included  a low-wing,  low- 
tail  configuration  with  the  two  turbofan  engines  installed  in  nacelles 
on  pylons  extending  from  the  fuselage  aft  of,  and  above  the  wing.  Twin 
vertical  tails  were  located  on  the  outboard  tips  of  the  horizontal  tail. 
The  one-piece  wing  was  configured  with  a constant  cross  section  center 
panel  and  tapered  outer  panel  sections  set  at  a moderate  positive  dihedral 
with  drooped  wing  tips.  The  forward  retracting  tricycle  landing  gear 
had  a wide  tread  and  steerable  nosewheel.  The  nosegear  retracted  fully 
into  the  fuselage  and  was  installed  to  the  right  of  the  aircraft  center- 
line  to  permit  near  centerline  mounting  of  the  M61A1  gun.  The  main  gear 
retracted  into  streamlined  pods  on  the  wings  with  approximately  one  third 
of  the  tire  remaining  exposed  below  the  pod  when  fully  retracted.  The 
flight  controls  were  powered  by  two  redundant  hydraulic  systems  and  were 
equipped  with  artificial  feel  devices  to  simulate  aerodynamic  feel  for 
the  pilot.  A stability  augmentation  system  provided  damping  in  the 
directional  and  longitudinal  axis.  The  primary  flight  controls  contained 
provisions  for  manual  mechanical  operation  in  the  event  of  hydraulic 
failure.  Two-section  trailing  edge  flaps  were  installed  inboard  of  the 
ailerons.  Split  aileron  speed  brakes  were  provided  with  incremental 
control  available  to  the  pilot.  Fuel  tanks  were  located  in  the  inboard 
wing  and  center  fuselage.  A 20mm  M61A1  gun  system  which  contained  660 
rounds  of  ammunition  was  installed  in  the  forward  fuselage.  Stores  could 
be  carried  on  11  external  pylon  stations  located  on  the  wings  and  fuse- 
lage. Cockpit  pressurization  was  not  provided.  A self-starting  auxiliary 
power  unit  was  provided  to  supply  compressed  air  for  engine  starting. 

The  A-10A  contained  very  limited  avionics,  consisting  primarily  of  a 
UHF  radio,  IFF  (Mode  1,  2,  3/A),  tacan,  and  a heading  and  attitude  ref- 
erence system  (HARS) . Additional  information  can  be  found  in  appendix  I 
and  references  3 and  4. 


rrrifr 


'irlrVfi  rfi ^******-~'J&£r^&*-  - 


I TEST  AND  EVALUATION 

I 

I This  section  of  the  report  presents  overall  test  results.  Detailed 

| results  are  contained  in  appendixes  II,  IV  and  V.  Appendix  II  contains 
j aircraft  subsystems  test  results.  In  addition,  test  results  from  two 

flights  (3  hours  total  time)  made  after  completion  of  Task  II  to  evaluate 
i contractor  modification  of  the  A-10A  airframe  as  a solution  to  the  YTF34 
engine/A-lOA  airframe  incompatibility  problem  are  also  included.  Appen- 
dix IV  contains  reliability  data  acquisition  procedures  and  maintainability 
[ results.  Appendix  V presents  Task  II  weapons  delivery  ground  rules  and 
results.  Results  from  three  additional  bomb  delivery  sorties  made  to 
| evaluate  accuracy  under  contractor-proposed  optimum  release  conditions 

using  standard  range  patterns  are  also  included.  Appendix  V is  published 
under  separate  cover.  Specific  deficiencies  were  documented  in  A-X  Sys- 
tems Evaluation  Reports  (SER's)  which  are  included  in  their  entirety  in 
appendix  III.  These  reports  were  formal  JTF  reports  used  by  all  JTF 
personnel  and  recognized  officially  by  the  SPO.  The  deficiencies  should 
be  corrected  as  appropriate  in  any  production  version  of  the  aircraft. 

An  evaluation  of  these  corrections  should  be  conducted  to  insure  satis- 
factory mission  accomplishment.  (R  1)* 

Other  evaluations  included  operational  suitability,  performance, 
flying  qualities,  maintenance  and  infrared  radiation  (IR)  signature. 

Results  of  the  operational  suitability  evaluation  were  submitted  to 
TAWC/TAC.  The  maintenance  evaluation  consisted  of  identifying  mainte- 
nance-related deficiencies,  requirements  for  manning  and  special  tools, 
etc.  This  was  accomplished  primarily  by  monitoring  contractor  mainte- 
nance activities.  Results  were  submitted  to  the  A-X  SPO  by  the  Mainte- 
nance Evaluation  Team  (MET) . The  IR  signature  tests  were  conducted  by 
personnel  at  the  Naval  Weapon  Center-,  China  Lake,  California  and  results 
were  submitted  directly  to  the  A-X  SPO.  A quantitative  survivability 
and  vulnerability  evaluation  was  the  responsibility  of  personnel  from 
the  SPO. 

An  A-37B  Weapons  Training  Program  was  conducted  prior  to  the  AFFE 
to  aid  in  selecting  the  pilots  for  the  AFFE  and  to  check  and  refine  the 
weapons  delivery  ground  rules,  scoring  procedures,  and  mission  profiles. 
Results  were  documented  in  a letter  report  (reference  5)  to  the  A-X  SPO. 

PROGRAM  RESTRAINTS 

Several  restraints  were  associated  with  the  systems  evaluation  pro- 
gram and  included  the  following: 

1.  Limited  testing.  13.7  hours  of  primary  time  were  flown  to  evaluate 
the  various  subsystems.  Only  six  hours  were  originally  scheduled. 

2.  Small  sampling  of  number  of  aircraft  and  flying  time.  Only  two 
aircraft  were  tested  for  a total  of  138.5  hours  during  a two-month 
period. 

3.  Limited  environmental  conditions.  The  AFFE  was  conducted  during  the 
fall,  therefore,  environmental  extremes  were  not  experienced.  Severe 
weather  conditions  would  probably  have  an  impact  on  the  various 
subsystems . 

I Boldface  numerals  correspond  to  the  recommendation  numbers  tabulated  In  the  Conclusions  and  Recommendations  section 
of  this  report. 
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4.  Limited  instrumentation.  Some  of  the  subsystems  had  very  little 
or  no  instrumentation.  Therefore,  these  evaluations  were  primarily 
qualitative  and  limited  in  scope. 


OVERALL  WEAPOM  SYSTEM  EVALUATION 


The  A-10A  weapon  system,  as  evaluated  during  the  AFFE , demonstrated 
or  exhibited  the  potential  for  acceptable  subsystem  performance  for  con- 
duct of  the  close  air  support  mission.  No  problems  were  noted  that  were 
peculiar  to  the  A-X  concept.  The  following  specific  items  enhanced  the 
aircraft  capability  to  perform  the  design  mission.  Details  are  contained 
in  appendixes  II,  XV,  and  V.  No  specific  priority  was  considered  in 
presentation  of  this  list. 


Weapons  delivery  accuracy.  The  overall  bombing  circular  error 
average  (CEA)  during  the  weapons  delivery  competition  was  109  feet. 
This  CEA  was  reduced  to  44  feet  using  standard  range  patterns  and 
the  more  optimum  release  conditions  specified  by  the  contractor. 
During  the  strafing  competition,  the  average  percentage  of  hits 
on  a 20-  by  20-foot  banner  was  61.4  percent  for  a 15-degree  dive 
and  18.2  percent  for  a 45-degree  dive. 


2.  Armament  control.  Ease  of  operation  under  all  conditions  was  out- 
standing . 


3.  Visibility . The  side  and  aft  visibility  was  outstanding. 


4 . Auxiliary  power  unit  (APU) . Autonomous  operation  of  the  APU  was 

excellent  and  eliminated  the  requirement  for  aerospace  ground  equip- 
ment. 


Maintainability . Overall  maintainability  was  considered  excellent. 
This  was?  determined  during  qualitative  maintenance  and  quantitative 
maintainability  evaluations. 


The  following  paragraphs  are  general  evaluations  of  major  subsystems. 

They  discuss  desirable  features  and  deficiencies  that  could  have  a mission 
impact  and/or  safety  implication.  Specific  recommendations  are  contained 
in  SER's  (appendix  III) . 


Airframe 


No  major  problems  were  noted  with  the  primary  and  secondary  structure 
and  with  the  M61A1  gun  installation. 


The  engine/airframe  compatibility  was  unacceptable;  wing  turbulence 
at  high  angles  of  attack  disturbed  the  engine  inlet  flow  field  and  re- 
sulted in  engine  compressor  stalls.  Details  are  contained  in  appendix 
II.  After  the  AFFE,  the  contractor  modified  the  aircraft  by  installing 
a leading  edge  slat,  trailing  edge  wing  fillet,  wing  stall  strip  and  two 
lower  strakes.  This  appeared  to  correct  the  deficiency. 


There  were  numerous  items  related  to  maintenance  that  were  documented 
in  SER's.  Examples  included  poor  access  to  the  speed  brake  actuator  and 
fuel  cell  probes. 
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Cockpit 


In  general,  cockpit  control  functional  grouping  was  satisfactory. 

The  speed  brake  preselect  control  was  excellent  because  specific  position- 
ing of  the  speed  brakes  was  available  with  minimum  pilot  attention  required. 
The  Internal  lighting  was  satisfactory.  The  accelerometer  was  located 
on  the  canopy  bow  and  therefore  did  not  require  a head-in- the-cockpiv. 
movement  during  critical  phases  of  flight,  such  as  during  pull-up  follow- 
ing a weapon  release.  Location  of  the  UHF/IFF  controls  on  the  left  con- 
sole was  good.  They  were  easily  referenced  and  actuated  without  requir- 
ing the  pilot  to  switch  hands  on  the  stick. 

General  accessibility  of  cockpit  controls  was  not  acceptable. 

There  were  numerous  items  that  were  beyond  the  reach  of  5th  to  95th 
percentile  pilots.  Examples  included  the  throttles  (2  inches  too  far 
forward)  and  weapon  release  mode  jettison  switch  (1.25  inches  beyond 
reach).  This,  combined  v/ith  the  uncomfortable  parachute  mentioned  later, 
will  significantly  degrade  aircrew  effectiveness  on  long  duration  missions 
for  which  the  aircraft  was  designed. 

Access  to  the  flap  handle  was  poor  and  its  travel  range  was  too 
long.  In  addition  the  detents  were  poorly  defined,  requiring  cross- 
checking with  the  flap  indicator.  (SER  10-22-15)  Access  to  the  aileron 
drive  switch  was  poor.  This  was  critical  because  actuation  was  required 
to  switch  to  and  from  the  manual  reversion  mode.  (SER  10-60-52)  Use  of 
the  anti-skid  switch  was  required  during  some  landing  and  takeoff  emer- 
gencies; however,  it  was  inaccessible  to  pilots  with  a functional  reach 
at  or  below  the  20th  percentile  when  the  shoulder  harness  was  locked. 

This  was  unsatisfactory.  (SER  10-37-43) 

The  parachute  was  extremely  uncomfortable  and  would  induce  pilot 
fatigue  and  degrade  mission  effectiveness  during  long  duration  missions. 

The  parachute  had  an  extremely  stiff  backing  and  the  oxygen  connector 
pressed  into  the  upper  right  arm  muscle  when  the  right  hand  was  posi- 
tioned normally  on  the  stick.  (SER  10-44-31) 

Movement  of  the  right  throttle  from  the  IDLE  position  to  OFF  occa- 
sionally caused  the  left  throttle  to  be  moved  to  OFF  as  well.  (SER  10-2-1) 
The  vertical  velocity  indicator  was  located  on  the  opposite  side  of  the 
cockpit  from  the  altimeter.  This  increased  the  instrument  cross-check 
time  and  made  precision  altitude  hold  maneuvers  difficult  to  fly.  The 
angle-of-attack  indicator  was  also  too  far  from  the  basic  flight  instru- 
ment grouping  causing  a blocking  of  the  pilot's  view  of  the  range  from 
approach  to  stall  on  the  indicator.  (SER  10-35-27) 

The  canopy  control  switch  had  to  be  held  in  OPEN  for  12  seconds 
to  open  the  canopy  in  the  powered  mode.  This  hampered  other  simultaneous 
egress  procedures  and  increased  egress  time.  (SER  10-28-51)  Forward  visi- 
bility was  somewhat  restricted  by  the  canopy  bow's"  This  was  especially 
noticeable  during  weapons  delivery.  (SER  10-38-42) 

Propulsion  System 

In  general,  operation  of  the  YTF34/F5  engines  was  satisfactory  during 
the  limited  evaluation  conducted.  This  included  normal  operations,  air- 
starts,  throttle  transients,  and  M61A1  gun  system  firing.  Susceptibility 
of  the  engines  to  foreign  object  damage  was  very  low  .-.inco  the  inlets  were 
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located  approximately  10  feet  above  the  ground  and  just  forward  of  the 
wing  trailing  edge.  There  was  very  little  engine  smoke,  and  glow  from 
the  engines  was  not  visible  during  night  operations.  This  greatly  enhanced 
the  aircraft's  capability  for  escaping  detection.  The  fuel  system  was 
functionally  adequate. 

Engine/airframe  compatibility  was  unacceptable  as  noted  in  the  Air- 
frame section;  however,  it  appeared  that  this  deficiency  was  corrected. 

The  engine  scrolls  became  encrusted  with  carbon  and  required  cleaning 
every  25  flight  hours.  It  was  believed  to  have  been  caused  by  JP-4  fuel; 
the  engine  was  basically  designed  to  use  JP-5  fuel.  (SER  10-65-55) 

During  engine  airstarts,  throttle  positioning  was  very  critical. 

With  the  throttle  against  the  idle  stop,  crossbleed  assist  was  automatically 
available  for  airstarts.  However,  with  the  throttle  slightly  forward  of 
the  idle  stop  crossbleed  assist  was  not  available  and  the  engine  was 
placed  in  a windmill  airstart  mode;  this  throttle  sensitivity  inadvertently 
resulted  in  several  engine  overtemperatures  during  attempted  airstarts. 

(SER  10-66-56) 

The  left  engine  fuel  shutoff  valve  was  located  so  that  fuel  to  the 
APU  was  shut  off  when  the  left  engine  fire  handle  was  pulled.  (SER  10-3-35) 
There  was  no  positive  means  of  correcting  fuel  imbalances.  A tank  gate 
switch  was  installed  which  interconnected  the  two  main  tanks;  however, 
correction  of  main  tank  fuel  imbalances  with  this  switch  was  dependant 
on  aircraft  attitude.  A fuel  crossfeed  system  was  also  provided;  however, 
it  could  not  positively  correct  fuel  imbalances  because  the  wing  tank 
boost  pumps  could  not  be  individually  controlled.,  (SER  10-51-40) 

The  fuel  quantity  indicating  system  was  inadequate  because  a single- 
needle indicator  and  seven-position  selector  switch  were  utilized.  The 
time  required  to  check  the  status  of  individual  tanks  was  unacceptable. 

(SER  10-4-13) 

Flight  Controls 

The  primary  and  secondary  flight  controls  were  functionally  adequate. 
Control  in  manual  reversion  was  satisfactory  in  roll  and  yaw.  An  aileron- 
rudder  interconnect  aided  in  making  coordinated  turns , particularly 
during  roll-ins  for  weapons  delivery  passes.  A desirable  feature  was  an 
elevator-aileron  disconnect,  provided  to  disengage  selected  flight  controls 
in  case  of  a jammed  condition.  The  speed  brakes  were  very  effective.  No 
problems  were  encountered  with  the  emergency  retract  systems  for  the  speed 
brakes  and  flaps . 

Lateral  stick  forces  appeared  to  increase  during  the  program.  The 
cause  was  unknown.  Flying  qualities  were  unacceptable  in  manual  reversion 
(pitch)  during  landing  (reference  1)  . (SER  10-60-52) 

Airframe  and  Environmental  Systems 

The  hydraulic,  electrical,  landing  gear,  oxygen,  g-suit,  and  heating 
systems  were  functionally  adequate.  Hydraulic  temperatures  and  pressures 
and  electrical  voltages  were  within  acceptable  limits.  No  problems  were 
encountered  with  the  landing  gear  extension/retraction,  oxygen,  and  g- 
suit  systems. 
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A rapid  bleedoff  of  hydraulic  pressure  was  encountered  when  engine 
rpm  decayed  through  approximately  40  percent.  This  was  unacceptable, 
because  switching  to  the  manual  reversion  mode  required  several  seconds. 
(SER  10- 6-2) 

Cockpit  cooling  was  marginal  and  would  probably  be  inadequate  in  hot 
weather.  Since  the  environmental  conditions  experienced  during  Task  II 
were  very  limited,  a SER  was  not  submitted.  Environmental  control  sys- 
tem (ECS)  noise  in  the  cockpit  was  irritating  and  distracting  to  the  pilot. 
The  oxygen  overflow  vent  was  located  approximately  two  feet  from  the  nose- 
gear  strut  and  presented  the  potential  hazard  of  mixing  oxygen  and  oil  or 
grease.  (SER  10-12-8) 

Malfunctions  of  the  nosewheel  electrical  control  system  could  cause 
a hardover  of  the  nosewheel.  (SER  10-33-33)  In  the  event  of  certain 
anti-skid  system  failures,  both  normal  and  emergency  brakes  were  lost 
until  the  anti-skid  switch  was  placed  in  OFF.  (SER  10-69-60) 

Avionics 

The  UHF , tacan,  IFF  (Mode  3)  and  intercommunications  systems  were 
functionally  adequate.  The  maximum  range  and  speech  intelligibility 
of  UHF  communications  were  satisfactory.  The  maximum  range  and  bearing 
accuracy  of  the  tacan  system  were  satisfactory.  No  problems  were  noted 
with  the  IFF  and  intercommunications  systems. 

The  operation  of  the  heading  and  reference  system  (HARS)  was  un- 
acceptable. Precession  of  the  attitude  director  indicator  occurred  fre- 
quently, particularly  during  weapons  delivery  missions.  On  an  operational 
mission  this  would  degrade  weapons  delivery  accuracy  and  instrument  flying 
capability.  (SER  10-5-19) 

Armament 

The  store  suspension  and  release  systems  were  functionally  adequate. 
Gun  gas  dispersion  was  satisfactory;  no  effects  on  engine  operation  were 
noted.  No  major  problems  were  noted  with  the  store  suspension  and  release 
systems  and  the  M61A1  gun  system. 


CONCLUSIONS  AND 
RECOMMENDATIONS 


The  A-10A  weapon  system,  as  evaluated  during  the  AFFE,  demonstrated 
or  exhibited  the  potential  for  acceptable  subsystem  performance  for  conduct 
of  the  close  air  support  mission.  There  were  many  features  that  were  out- 
standing or  enhanced  the  aircraft's  capability  to  perform  its  design 
mission.  These  included  bombing  and  strafing  accuracy,  armament  control, 
cockpit  visibility,  auxiliary  power  unit,  and  maintainability.  Other 
items  that  appeared  satisfactory  are  contained  in  the  discussion  starting 
on  page  5 of  this  report. 

There  were  several  deficiencies  that  could  have  a mission  impact 
and/or  safety  implications.  The  most  important  items  included  an  engine/ 
airframe  incompatibility,  general  cockpit  reach,  unacceptable  operation 
of  the  heading  and  reference  system,  pilot  discomfort  caused  by  the 
ejection  seat,  and  unacceptable  manual  reversion  control  in  pitch. 

1.  These  deficiencies  and  others  contained  in  appendix  ill  of  this 

report  should  be  corrected  in  any  production  version  of  the  aircraft. 
An  evaluation  of  the  corrections  should  be  conducted  to  insure  satis- 
factory mission  accomplishment.  Specific  recommendations  are  also 
contained  in  appendix  III  (page  4 ) . 


APPENDIX  I 

GENERAL  AIRCRAFT  INFORMATION 

GENERAL  DIMENSIONAL  DATA 


Ginsral 


Configuration  - 
Power  Plant 
Thrust 

Landing  Gear 


Single-place,  low-wing,  twin-rudder  tail 
Two  GE  YTF34/F5  turbofans 
9,275  pounds  each 

Tricycle  gear  - single  wheel,  each  with  direct 
acting  oleo  shock  struts 


Dimeitsitns 

Length  (less  boom) 

Overall  height 

Horizontal  stabilizer  height  at  root 

Wing  height  at  centerline 

Fuselage  height  (ground  to  bottom 
of  fuselage) 

Tail  height  (ground  to  bottom  of  tail) 
Engine  height  - inlet  centerline 
Wing  span 

Horizontal  tail  span 


52  ft  7 in. 

14  ft  8.4  in. 
79  inches 
64  in. 

64  in. 

61  in. 

125  in. 

55  ft 
226.0  in. 


Main  landing  gear  span  (tire  centerline)  212.24  in. 

Nose  landing  gear  axle  to  main  landing  231.92  in. 

gear  axle 

Nose  landing  gear  off  center  13  in. 

Engine  centerline  distance  from  fuse-  56  in. 

lage  centerline  distance 


Weight  (pounds) 

Design  gross  weight 
Max  gross  weight 
Useful  load 

Empty  weight  (dry,  no  pylons,  no 
ammunition,  gun  included) 

Empty  weight  (gun,  no  ammunition, 

10  pylons  and  unusable  fuel)* 

included  approximately  2,000  pounds  of  flight  tost  instrumentation. 


29.800 
45,600 
20,500 
20,500 

23.800 


f/  uAafigafSato*-. 
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Contor  of  Gravity 

At  design  weight  - gear  up 

gear  down 

Most  forward  {gear  up) 

Most  aft  (gear  down) 

Most  abrupt  eg  shift  {gear  up  to 
gear  down) 

Landing  Giar 

Nosegear  steering 
Nosegear  tire  size 
Main  gear  tire  size 

Wing 

Total  area 
Taper  ratio 
Incidence 

Dihedral  (outboard  panel) 

Vertical  Tails 

Area  (each  tail) 

Taper  ratio 

Horizontal  Tail 

Total  area 

Sweepback  (at  25  pet  chord) 

Incidence 

Dihedral 

Flight  Controls 

Flap  total  area  ... 

Flap  travel  - 

Aileron  area  (total) 

Aileron  travel 
Speed  brake  total  area 
Speed  brake  travel 
Elevator  area  (total) 

Elevator  travel 
Rudder  area  (each  tail) 

Rudder  travel 


pet  MAC 

26.2 

28.0 

26 

32 

1.5  to  1.8  fwd 


+40° 

24x7.7-10  14-Ply 
36x11  24-Ply 

488  sq  ft 
0.69 
-1° 

7° 


52.5  sq  ft 
0.61 


118.4  sq  ft 
0 

-7° 

0° 


82.9  sq  ft, 

' 6-40° 

48.79  sq  ft 
25°  up,  15°  down 
92.36  sq  ft 
+65° 

28.42  sq  ft 
30°  up,  10°  down 
11.2  sq  ft 
+25° 
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SUBSYSTEMS  DESCRIPTION 
Airframe 

The  airframe  structure  consisted  of  a conventionally  constructed 
fuselage,  low-mounted  nonswept  wing,  horizontal  tail,  dual  vertical  sta- 
bilizers, one  mounted  on  each  end  of  the  horizontal  tail,  and  two  exter- 
nally mounted  engine  nacelles  on  the  aft  fuselage.  The  fuselage  structure 
was  generally  made  from  7075-T6  aluminum  alloy,  utilizing  both  longerons 
and  skin  as  load  beaming  members.  Hard  attachment  points  were  provided 
in  the  forward  fuselage  section  for  the  nose  landing  gear  and  either  an 
M61A1  or  GAU-8A  rapid-firing  cannon. 

The  one-piece  wing  was  attached  to  the  fuselage  at  four  points,  two 
attaching  the  front  spar  near  the  wing  neutral  axis  to  the  front  support 
bulkhead  and  the  other  two  attaching  the  rear  spar  to  the  rear  support 
bulkhead.  The  wing  was  of  constant-chord  center-panel  construction  with 
only  the  outer  panel  having  dihedral  and  aerodynamic  twist.  Basic  con- 
struction material  was  7075  and  2024  aluminum  alloy.  The  wing  center 
section  carried  two  integral  fuel  tanks  and  provided  hard  mounting  points 
at  each  end  of  the  wing  spar  box  for  attachment  of  the  main  landing  gear. 

The  horizontal  tail  structural  box  passed  completely  through  the  fuse- 
lage and  was  attached  at  four  points  in  a manner  similar  to  the  wing  con- 
nection. Construction  material  was  the  same  as  that  previously  described 
for  the  wing. 

The  vertical  tails  were  mounted  on  each  end  of  the  horizontal  sta- 
bilizer and  utilized  structural  box  construction  for  the  fixed  portions. 
Material  was  the  same  as  that  used  in  the  wing. 

Each  engine  nacelle  was  mounted  to  the  aft  fuselage.  Forward  and 
rear  steel  forgings  were  used  to  carry  the  direct  and  shear  thrust  loads 
to  the  fuselage  bulkheads  and  longerons. 

Cockpit 

The  aircraft  had  a single-place  cockpit  with  a large  windshield  and 
separate  bubble  canopy  for  maximum  pilot  vision.  The  escape  system 
utilized  a modified  version  of  the  RAC  1055  ejection  seat  which  could 
provide  successful  ejection  through  the  canopy  if  the  canopy  jettison 
system  malfunctioned. 

Standard  flight  and  engine  instruments  were  provided  to  keep  the 
pilot  informed  of  critical  parameters.  These  instruments  were  displayed 
on  the  forward  instrument  panel  and  left  and  right  consoles  along  with 
the  aircraft  system  control  switches . 


Landing  Gear 

The  retractable  tricycle  landing  gear  consisted  of  main  landing  gears 
located  in  pods  below  the  wing  and  a nose  gear  in  the  forward  fuselage. 

The  nose  gear  was  offset  to  the  right  of  the  fuselage  centerline  to  accom- 
modate the  internal  M61A1  gun.  Each  gear  mounted  a single  wheel  and  was 
hydraulically  retracted  forward.  In  the  retracted  position,  with  the 
exception  of  the  lower  third  of  the  wheel,  the  entire  main  gear  was  en- 
closed in  a pod  beneath  the  wing  and  was  locked  up  by  uplock  hooks  which 
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engaged  rollers  on  the  gear  struts.  Folding  drag  braces  stabilized  each 
main  gear  strut  in  the  gear  down  position.  The  nose  gear,  wheel,  tire, 
retracting  mechanism,  uplock , downlook  and  steering  were  the  same  as 
those  used  on  the  F-10  5 aircraft,  A single  door,  hinged  to  the  fuselage 
and  mechanically  linked  to  the  drag  braces,  completely  enclosed  the  wheel 
well  opening  when  the  nose  gear  was  retracted.  A two-piece  folding  drag 
brace  positioned  and  locked  the  strut  in  the  down  position.  Normal  land- 
ing gear  extension  and  retraction  was  powered  by  the  No.  1 hydraulic 
system.  An  emergency  landing  gear  extension  system  was  provided  to  un- 
lock the  uplocks  on  all  three  gears  by  accumulator  pressure.  Gravity 
and  aerodynamic  pressure  then  forced  the  gear  into  the  down  and  locked 
position.  The  accumulator  was  charged  by  the  No.  2 hydraulic  system. 


Hydraulically-powered,  multiple-steel-disc  brakes  were  provided  on 
each  main  gear  wheel.  Brake  pressure  was  normally  supplied  by  the  No. 

1 hydraulic  system  and  was  metered  by  depression  of  the  rudder  pedal  tip. 
Emergency  braking,  in  the  event  of  a failure  of  the  No.  1 hydraulic  system, 
was  provided  by  a 50 -cubic  inch  accumulator.  The  accumulator  was  re- 
charged by  the  No.  2 hydraulic  system. 


An  electrically  controlled,  hydraulically  operated  anti-skid  system 
was  installed  in  the  v/heel  brake  system  to  prevent  inadvertent  wheel 
locking  and  blown  tires.  The  system  consisted  of  a wheel  speed  transducer 
on  each  main  wheel,  a servo  control  valve  in  the  normal  brake  pressure 
line  to  each  main  wheel,  a control  box,  a caution  annunciator  panel  warn- 
ing light  and  cockpit  control  switch. 


Flight  Controls 


The  primary  flight  control  subsystem  was  a dual  redundant,  mechanical 
command,  hydraulic  servo-actuated  design  with  a manual  backup  mode.  Two 
elevators,  two  ailerons  and  two  rudders  were  provided.  Each  was  inde- 
pendently controlled  by  hydraulic  powered  servo-actuators . The  servo- 
actuators  were  connected  to  the  cockpit  controls  by  a dual  redundant 
mechanical  system  which  primarily  used  cables  and  parallel  bellcranks. 
Since  there  was  no  airload  feedback  to  the  control  stick  or  rudder  pedals , 
artificial  feel  was  introduced  into  the  system  by  mechanical  springs. 

In  pitch  control  a bobweight  and  magnetic  damper  were  used  in  addition 
to  the  springs  to  provide  feel  forces  proportional  to  stick  displacement 
from  its  trimmed  position,  to  velocity  of  stick  movement,  and  to  normal 
load  factor,  and  pitch  acceleration. 


Movement  of  the  flight  concrol  surfaces  was  also  controlled  by  trim 
and,  when  engaged,  by  the  stability  augmentation  system  (SAS)  in  the 
longitudinal  and  directional  axis.  Longitudinal  and  directional  axis 
control  automatically  reverted  to  the  manual  reversion  mode  when  both 
hydraulic  systems  were  lost.  Lateral  axis  manual  control  was  not  achieved 
until  the  aileron  drive  switch  was  placed  in  DRIVE  TAB  and  the  actuator? 
completed  the  shift  from  the  drive  aileron  to  the  drive  tab  position. 

In  the  drive  tab  mode,  lateral  axis  control  was  achieved  by  means  of  an 
aileron  servo  tab  system.  Displacement  of  the  tabs  was  used  to  deflect 
the  ailerons. 


A disengagement  system  was  provided  for  each  aileron  and  each  ele- 
vator (right  and  left) . Isolation  devices  in  the  mechanical  command  loop 
disengaged  the  control  cables  to  the  selected  surface  when  initiated  by 
the  pilot.  This  allowed  a jammed  surface  or  actuator  to  be  disconnected 
from  the  control  stick  so  that  aircraft  control  could  be  maintained. 
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Secondary  flight  controls  consisted  of  multi-position  trailing 
edge  flaps  and  split  aileron  speed  brakes.  Both  the  flaps  and  speed 
brakes  were  hydraulically  powered  and  both  were  structurally  protected 
from  aerodynamic  overload  by  blowback  relief  valves  integrated  into  the 
servo  valves.  Emergency  flap  and  speed  brake  retraction  switches  were 
provided  to  allow  full  retraction  cf  the  flaps  or  speed  brakes  in  the 
event  of  a failure  in  the  normal  control  circuitry  or  loss  of  primary 
hydraulic  pressure. 


Engines 


Two  TF34/F5  turbofan  engines  were  mounted  in  individual  nacelles 
located  on  the  aft  fuselage.  Sea  level,  standard  day,  static  thrust  was 
rated  at  9,275  pounds  for  an  uninstalled  engine  and  8,820  pounds  for  an 
installed  engine. 


The  engine  vas  a twin-spool,  front-fan,  axial-flow  engine  with  a by- 
pass ratio  of  6.23  to  1.  It  had  a single  stage  fan  and  a 14-stage  high 
pressure  compressor.  The  first  five  high  pressure  compressor  stages 
utilized  variable  angle  stators.  The  combustor  was  an  annular  type.  The 
two  stage  high  pressure  turbine  (HPT)  on  the  inner  spool  drove  the  high 
pressure  compressor  while  the  four  stage  low  pressure  turbine  (LPT)  on 
the  outer  spool  drove  the  fan.  The  HPT,  combustor  and  high  pressure 
compressor  together  comprised  the  gas  generator.  The  two  spools  were 
mechanically  independent. 


An  engine-mounted  gear  box,  driven  by  the  gas  generator  rotor, 
provided  power  extraction  capability  to  drive  an  integrated  drive  gen- 
erator, a hydraulic  pump,  the  engine  fuel  pump  and  fuel  control  unit,  the 
main  and  scavenge  lubrication  pumps , the  ignition  generator  and  the  gas 
generator  tachometer.  An  air-turbine  starter  unit  was  also  mounted  on 
the  gearbox  for  engine  starting.  The  lubrication  system,  including  en- 
gine oil  tank,  was  completely  contained  on  the  engine. 


The  engine  utilized  an  integrated  hydro-mechanical/electrical  system 
for  complete  control  of  the  engine  during  normal  operation,  including 
ground  and  air  starting.  This  control  regulated  fuel  flow  and  stator 
vane  position  as  a function  of  throttle  position,  inter-turbine  tempera- 
ture (ITT) , gas  generator  speed  (Ng) , compressor  inlet  air  temperature 
and  compressor  discharge  pressure.  Fuel  was  scheduled  as  a function  of 
Ng  below  80-percent  Ng  and  as  a function  of  ITT  above  80-percent  Ng.  Maxi- 
mum allowable  steady  state  ITT  was  833  degrees  C (1,531  degrees  F) . 


Basically,  four  methods  of  starting  an  engine  were  available.  Tiiese 
were  tenth  stage  crossbleed  assist  from  the  operating  engine,  auxiliary 
power  unit  assisted,  ground  power  unit  assisted,  and  unassisted  (wind- 
mill) airstarts.  During  assisted  starts,  low  pressure  compressed  air 
was  supplied  to  the  engine-mounted  air  turbine  starter  (ATS)  units. 

Air  from  any  of  the  above  sources  was  automatically  available  when  the 
throttle  was  positioned  at  the  IDLE  stop.  Fuel  flow  and  continuous  igni- 
tion were  also  initiated  when  the  throttle  was  advanced  through  IDLE. 
Additional  information  on  the  A-10A  propulsion  system  can  be  found  in 
reference  6 . 
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Auxiliary  Power  Unit 

The  APU,  mounted  in  the  aft  fuselage  section  of  the  aircraft,  con- 
sisted of  a single-stage  centrifugal  compressor,  an  annular  combustor, 
and  a radial  inward-flow  turbine  wheel.  The  shaft  power  of  the  turbine 
wheel  drove  the  compressor,  the  accessories,  and  the  output  drive  shaft. 

A portion  of  the  compressed  air  was  utilized  as  clean  bleed  air  for 
starting  of  the  aircraft  engines.  Accessories  included  the  starter  assem- 
bly, fuel  control  unit,  oil  pressure  and  scavenge  pumps,  and  time  totaliz- 
ing meter.  No  separate  APU  hydraulic  pump  or  generator  was  provided. 

Starting  of  the  APU  required  only  a source  of  fuel  and  electrical 
power.  Fuel  was  supplied  from  the  aft  main  tank  by  a dc  fuel  pump.  The 
electrical  power  v/as  supplied  from  the  dc  battery  bus. 

Environmental  Control  System 

The  ECS  provided  for  temperature  control  within  the  cockpit,  de- 
fogging  of  the  windshield  and  canopy,  anti-g  suit  pressurization,  gun 
breech  and  ammunition  compartment  scavenging,  avionics  cooling,  and  oxygen 
supply.  The  system  was  entirely  pneumatic  in  operation,  utilizing  tenth 
stage  bleed  air  from  both  engines.  The  ECS  consisted  of  heat  exchangers, 
a turbine  and  fan,  moisture  separator,  environmental  control  unit  (ECU)., 
associated  control  valves  and  cockpit  controls.  Tenth  stage  bleed  air 
was  routed  through  a mass  flow  regulator  valve  to  the  precooler  (air-to- 
air  heat  exchanger) . From  the  precooler  the  air  flow  was  divided  into 
two  branches,  one  duct  leading  to  the  inlet  of  the  ECU,  while  the  other 
branch  was  routed  forward  and  utilized  as  service  air  for  the  gun  breech 
purging,  canopy  defogging,  and  anti-g  suit.  The  ECU  provided  airflow  for 
cabin  temperature  regulation.  The  desired  cabin  temperature  was  selected 
by  rotating  a variable  rheostat  on  the  ECS  panel  in  the  cockpit.  Airflow 
from  the  ECU  was  regulated  by  fast  response,  pneumatic  controls.  Ram 
airflow  through  the  cabin  was  provided  through  two  louvered  openings,  one 
on  each  side  of  the  windshield  base  structure.  Cockpit  pressurization 
was  not  provided. 

During  static  ground  operations,  tenth  stage  engine  bleed  air  enter- 
ing the  precooler  was  also  routed  through  a control  valve  to  an  ejector 
installed  in  the  overboard  exhaust  duct  of  the  precooler.  The  ejector 
increased  the  ambient  airflow  through  the  precooler  and  thus  increased 
its  efficiency.  The  ejector  control  valve  was  activated  to  the  open 
position  whenever  the  main  landing  gear  was  extended  and  was  closed  when 
the  gear  v/as  retracted. 

Cooling  of  the  avionics  and  electrical  compartments  was  provided  by 
ram  airflow.  During  ground  operation,  cooling  of  these  compartments  was 
supplemented  by  means  of  a blower  which  was  activated  by  a nosewheel 
position  switch. 

The  oxygen  system  provided  the  pilot  with  breathing  oxygen  at  all 
points  in  the  flight  envelope.  The  system  was  of  the  liquid  oxygen  type, 
consisting  of  a 5-liter  insulated  storage  container,  a converter,  a quantity 
gauge,  an  external  filler  valve,  and  a regulator. 

During  operation,  the  converter  changed  the  liquid  oxygen  to  gaseous 
oxygen  and  supplied  it  under  pressure  to  the  regulator.  The  regulator 
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was  an  automatic  diluter-demand,  pressure-breathing  type  which  mixed  the 
oxygen  with  ambient  air  and  delivered  the  mixture  to  the  pilot.  In  nor- 
mal operation  mixture  dilution  decreased  as  aircraft  altitude  increased 
until  100-percer.t  oxygen  was  delivered  at  a pressure  altitude  of  30,000 
feet.  However,  the  pilot  could  manually  select  100-percent  oxygen  at 
any  time.  Although  not  evaluated,  provisions  for  automatic  supply  of 
positive  regulator  pressure  (for  pressure  breathing)  were  included  above 
29,000  feet  pressure  altitude. 

Electrical  Power  Supply 

The  primary  electrical  power  source  for  the  aircraft  consisted  of 
two  isolated  115/200-volt,  400-  Hz,  three-phase  ac  systems.  Each  of 
these  systems  received  its  power  from  an  engine-driven,  oil-cooled,  inte- 
grated drive  generator  (IDG) . Under  normal  operating  conditions,  the 
left  engine-driven  IDG  supplied  ac  power  to  the  No.  1 main  ac  bus  and  ac 
essential  and  auxiliary  essential  busses.  The  right  engine-driven  IDG 
supplied  ac  power  to  the  No.  2 main  ac  bus.  In  the  event  of  failure  of 
either  IDG,  the  remaining  operating  unit  was  designed  to  assume  the  power 
requirements  of  all  the  ac  busses  automatically.  Secondary  power  was 
provided  by  two  28-volt  dc  systems.  Each  of  those  was  powered  by  a 100- 
ampere,  fan-cooled,  transformer  rectifier  unit  (TRU)  which  received  its 
power  from  the  appropriate  main  ac  bus.  Each  TRU  supplied  dc  power  to  a 
main  dc  bus.  A dc  essential  bus,  an  auxiliary  essential  bus  and  a battery 
bus  were  fed  by  both  TRU's  and  a 34-ampere-hour,  nickel-cadmium  battery, 
all  operating  in  parallel.  The  battery  provided  power  to  the  battery  bus, 
the  dc  essential  bus  and  auxiliary  essential  bus  in  the  event  that  both 
TRU's  were  inoperative.  In  the  event  of  a failure  of  either  TRU,  the 
remaining  operating  unit  was  designed  to  support  the  dc  power  requirements 
of  all  dc  busses  automatically.  The  battery  also  supplied  power  to  a 250- 
voit-ampere,  115-volt,  400-Hz,  three-phase  inverter  which  supplied  ac  power 
to  the  ac  essential  and  auxiliary  essential  busses  in  the  event  of  a com- 
plete loss  of  the  primary  ac  system. 

In  addition  to  the  primary  and  secondary  sources  of  electrical  power, 
external  power  could  be  supplied  to  the  aircraft  on  the  ground  from  a 
115/200-volt,  400-Hz,  three-phase  source  through  the  external  power  re- 
ceptacle located  beneath  the  aircraft. 

Lighting 

The  aircraft  lighting  system  provided  both  external  and  internal 
illumination  for  night  operations.  The  exterior  lighting  system  consisted 
of  landing  and  taxi  lights,  position  lights,  formation  lights,  and  anti- 
collision lights.  The  landing  and  taxi  lights  were  identical  450-watt 
iodine/quartz  lamps  installed  on  the  nose  landing  gear.  The  anti -collision 
lights  consisted  of  three  60-per-minute  white  flashers,  one  mounted  on 
each  wing  tip  and  the  tail.  The  position  lights  included  red  and  green 
lights  in  the  wing  tips  and  a white  light  at  the  extreme  aft  end  of  the 
fuselage.  The  formation  lights  consisted  of  white  lights  installed  in 
the  rudder  actuator  fairing  on  the  left  and  right  vertical  fins.  These 
lights  were  aimed  in  an  upward  direction  to  illuminate  the  tail  numbers 
on  the  sides  of  the  vertical  fin. 

The  interior  lighting  system  employed  white  lighting  for  all  control/ 
display  units  and  general  area  flood  illumination.  Separate  control  de- 
vices were  provided  to  permit  variation  of  illumination  levels  in  a group 
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or  area  division.  Ten  lighting  fixtures  were  employed  for  general  area 
flood  illumination,  five  on  each  side  of  the  crew  compartment.  Four  high- 
intensity  thunderstorm  lights  were  installed  to  floodlight  the  instrument 
panel . 

Hydraulic  Powtr  Supply 

Hydraulic  power  was  supplied  by  two  independent  hydraulic  supply 
systems  and  three  emergency  hydraulic  accumulators . Both  hydraulic 
supply  systems  operated  at  a nominal  pressure  of  3,000  psi  and  used  MIL- 
H-5606  hydraulic  fluid.  The  hydraulic  subsystem  was  designed  to  operate 
throughout  a fluid  and  ambient  temperature  range  of  -40  to  275  degrees  F. 
Hydraulic  fluid  coolers  were  not  used.  The  two  hydraulic  supply  systems, 
designated  systems  one  and  two,  were  pressurized  by  two  identical  variable 
delivery  engine-driven  pumps  rated  at  28.7  gallons  per  minute  at  5,900 
rpm.  System  one  was  pressurized  by  a pump  driven  by  the  left  engine  and 
system  two  by  a pump  on  the  right  engine.  Both  pumps  remained  depres- 
surized at  speeds  below  2,600  rpm  to  reduce  pump  torque  during  engine 
start-up.  Identical  bootstrap  type  piston  pressurized  reservoirs  pro- 
vided pump  inlet  fluid  at  the  required  pressure. 

Hydraulic  system  one  and  system  two  were  redundant  with  respect  to 
the  primary  flight  controls.  If  either  system  failed,  the  other  was 
designed  to  supply  adequate  hydraulic  pov;er  to  continue  flight. 

Hydraulic  supply  system  one  powered  the  primary  flight  controls, 
speed  brakes,  landing  gear,  wheel  brakes,  nosewheel  steering,  and  emergency 
flap  retraction  accumulator.  System  two  powered  the  primary  flight  con- 
trols, wing  flaps,  gun  drive,  emergency  landing  gear  extension  accumulator, 
and  emergency  brake  accumulator. 

Three  MS  28797-3  c.ccumulators  (50  cubic  inches  in  size)  were  used 
as  supply  sources  for  emergency  wheel  braking,  landing  gear  extension, 
and  wing  flap  retraction.  Two  nonstandard  10.5-cubic  inch  accumulators 
were  used  to  stabilize  the  reservoir  bootstrap  pressures. 

The  lines  for  each  hydraulic  system  were  routed  on  separate  sides  of 
the  fuselage  and  wing  in  order  to  maintain  maximum  system  separation. 

The  following  was  a complete  list  of  aircraft  hydraulic  power  supply  sys- 
tems : 


Power  Control  Systems 
Supply  System  No.  1 
Supply  System  No.  2 
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Hydraulic  Accumulators 
Emergency  brake  accumulator 
Emergency  landing  gear  accumulator 
Emergency  flap  retraction  accumulator 
Supply  system  No.  1 surge  damping  accumulator 
Supply  system  No.  2 surge  damping  accumulator 
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Fuel  Subsystems 

The  A-10A  fuel  subsystem  consisted  of  two  integral  wing  tanks  and 
two  bladder  type  fuselage  tanks.  Fuel  capacity  was  rated  at  3,055  pounds 
for  the  right  fuselage  tank,  2,755  pounds  for  the  left  fuselage  tank, 
and  2,100  pounds  for  each  wing  tank  for  a total  of  10,010  pounds.  An  ac 
boost  pump  was  located  in  each  tank.  Each  main  tank  boost  pump  could 
supply  sufficient  fuel  to  support  both  engines  operating  at  maximum  power. 
A dc  boost  pump  was  also  installed  in  the  left  main  tank  and  was  used 
during  engine  and  APU  starts  and  anytime  that  the  left  main  pump  was  in- 
operative. Its  output  was  sufficient  to  maintain  idle  fuel  flow  require- 
ments of  both  engines. 

The  fuel  system  was  separated  into  two  normally  isolated  systems, 
one  serving  each  engine.  The  left  wing  tank  and  left  main  tank  fed  the 
left  engine  and  auxiliary  power  unit  through  a common  manifold.  The 
right  wing  and  right  main  tanks  fed  the  right  engine.  The  wing  pumps 
operated  at  a higher  output  pressure  and  overrode  the  main  pumps  to  auto- 
matically empty  the  wing  tanks  first.  The  wing  tanks  had  the  capability 
of  gravity  feeding  to  their  respective  main  tanks  in  the  event  of  a wing 
tank  pump  failure.  Due  to  the  relative  head  between  the  wing  and  main 
tanks,  this  would  not  occur  until  the  main  tank  level  was  quite  low.  In 
the  event  of  a main  tank  boost  pump  failure,  crossfeed  valves  could  be 
opened  to  allow  pressurized  fuel  to  flow  to  both  engines  from  either  tank. 
The  two  main  tanks  could  be  interconnected  to  allow  utilization  of  fuel 
in  both  fuselage  tanks.  In  the  event  of  a boost  pump  failure,  the  af- 
fected engine  had  the  capability  to  suction-feed  from  the  failed  tank 
up  to  altitudes  which  caused  fuel  vaporization.  A single-wing  refueling 
receptacle  was  located  in  the  left  landing  gear  pod. 

Avionics 

The  avionics/communication  and  navigation  systems  consisted  of  an 
AN/ARC-150 (V) -1  UHF  command  radio  set  for  air-to-air  and  air-to-ground 
communication,  an  AN/ARN-105  tacan  set  for  tactical  navigation  which 
operated  with  a navigation  beacon  to  obtain  bearing  and  slant  range  in- 
formation, an  AN/APX-92  IFF/SIF  set  which  provided  automatic  coded  re- 
plies to  radar  interrogations  from  air  and  surface  stations  for  aircraft 
identification  and  air  traffic  control,  and  an  AN/AIC-25  intercom  system 
which  provided  a multiple  channel  audio  monitoring  facility.  All  audio 
signals  heard  in  the  headset  were  routed  through  or  controlled  by  the 
intercom  system. 

An  A/A24G-41  BARS  was  also  installed  in  the  aircraft.  This  consisted 
of  a two-gyro  platform  gyroscopic  reference  unit  (GRU) , control  amplifier, 
compass  system  controller,  and  magnetic  flux  valve.  The  HARS  was  designed 
to  interface  with  the  attitude  director  indicator  (ADI)  and  the  horizontal 
situation  indicator  (HSI)  to  present  pitch,  roll,  and  stabilized  direc- 
tional information. 

Armament 
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Store  Suspension 

The  A-10A  was  equipped  with  11  external  weapon  stations.  The  fuse- 
lage centerline  station  and  the  two  inboard  wing  stations  provided  for 
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fuel  tank  carriage,  although  fuel  lines  to  these  stations  were  not  in- 
stalled on  the  prototype  aircraft.  The  centerline  station  could  be 
utilized  for  weapon  carriage  as  an  alternate  to  the  fuselage  shoulder 
pylon  stations.  Each  of  the  11  pylon  stations  was  compatible  with  for- 
ward firing  ordinance  in  addition  to  conventional  munitions  carriage.  A 
semipermanent  (non- jettisonable)  pylon  housed  a MAU-40/A  (MAU-50/A  on 
stations  1,  2,  10  and  11)  bomb  rack  on  each  station. 

M61A1  Gun 

The  M61A1,  20mm  gun  system  consisted  of  a six-barrel  Gatling  gun, 
rotary  storage  drum  for  approximately  660  rounds  of  ammunition,  and  a 
double-ended  linkless  feed  system.  The  muzzle  of  the  firing  barrel  was 
located  in  the  aircraft  nose  near  the  fuselage  centerline.  The  gun  sys- 
tem was  installed  on  an  interchangeable  pallet  in  the  lower  forward  fuse- 
lage. Boresighting  was  accomplished  with  the  pallet  either  in  or  out  of 
the  aircraft.  Gun  gas  scavenging  and  purging  systems  were  provided  to 
reduce  gun  gas  concentrations  to  below  hazardous  levels  in  the  aircraft. 
The  gun  gas  scavenging  system  consisted  of  a continuous  ram  air  intake 
at  the  forward  end  of  the  gun  bay  and  louvered  exit  ramps  located  at  the 
x'ear  of  the  ammunition  bay  compartment.  The  gun  gas  purging  system  con- 
sisted of  a shroud  around  the  gun  breech  connected  to  a large  diameter 
tube  vented  overboard.  Precooled  engine  bleed  air  was  circulated  through 
the  shroud  causing  suction  of  the  gun  gases  emitted  from  the  gun  breech 
and  overboard  venting. 

APPENDIX  II 


RESULT  SHEETS 


Test  result  sheets  (TRS's)  submitted  to  the  SSEB  and  SSAC  during  the 
A-X  source  selection  process  are  included  in  this  appendix.  Each  TRS 
contains  objectives,  test  procedures,  results,  restraints,  and  items  re- 
quired to  completely  evaluate  the  specific  subsystem.  An  overall  TRS  is 
included  for  each  major  subsystem.  Appendix  IV  contains  reliability  and 
maintainability  results  and  data  acquisition  procedures.  Appendix  V con- 
tains weapons  delivery  ground  rules  and  results.  The  following  list  con- 
tains the  specific  TRS's  and  the  order  they  are  presented  in  this  appendix: 

Acoustical  Noise  Analysis 
Overall  Evaluation  of  Airframe 
Overall  Evaluation  of  Cockpit 

Anthropometric  Analysis  of  Required  Reach  Distances  to  Critical 
Controls 

Emergency  Ground  Egress  and  Canopy  Operation 
Overal-  ^valuation  of  Landing  Gear  System 
Extension  and  Retraction 
Nosewheel  Steering 
Normal  and  Emergency  Braking 
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Overall  Evaluation  of  Primary  Flight  Controls 
Normal  Operation 
One  Hydraulic  System  Inoperative 
Manual  Reversion  Mode 
Emergency  Disengage  System 
Overall  Evaluation  of  Secondary  Flight  Controls 
Flaps 

Speed  Drakes 

Stability  Augmentation  System 
Overall  Evaluation  of  Propulsion  System 
Normal  Operation 
Airs tarts 

Throttle  Transients 
Overall  Evaluation  of  APU 
Normal  Operation 

Overall  Evaluation  of  Environmental  Control  System 
Cabin  Temperature  Survey 
Overall  Evaluation  of  Electrical  Supply  System 
One  Generator  Inoperative 
Both  Generators  Inoperative 
Overall  Evaluation  of  Lighting  System 
External  Lighting 
Internal  Lighting 

Overall  Evaluation  of  Hydraulic  System 
One  Hydraulic  System  Inoperative 
Overall  Evaluation  of  Fuel  System 
Normal  Operation 
Fuel  Tank  Calibration 
Emergency  Operation 
Overall  Evaluation  of  Avionics  Systems 
Tacan 

UHF  Communications 

Heading  and  Attitude  Reference  System 
Overall  Evaluation  of  Armament  System 
M61A1  Gun  System/Aircraft  Compatibility 
Store  Suspension  and  Release 


After  the  AFFE  was  completed,  a follow-on  effort  was  pursued  to 
evaluate  fixes  to  the  engine/airframe  incompatibility.  The  specific 
modifications  and  results  are  contained  in  the  last  TRS. 
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AX  AIR  FORCE  EVALUATION  TEST  RFSUITS 


CATEGORY:  SYSTEMS  ENGINEERING  (PST&E) 


TEST: 


A-IOA  Accoustical  Noise  Analysis 


DATE; 


11  Dec  72 


SS LB  RECEIPT: 


LOG  NUMBER:. 


DETAILED  TEST  CONDITION  OR  GOAL: 

To  determine  if  accoustical  noise  generated  by  the  A-IOA  is  within  safe  limits  and 
does  not  otherwise  impair  mission  accomplishment.  Specifically: 


(1)  To  evaluate  the  far-field  effect  of  accoustical  noise  on  the  unprotected  ear. 


(2)  To  evaluate  the  near-field  effect  of  accoustical  noise  on  the  performance 
of  maintenance  tasks. 


(3)  To  evaluate  the  effect  of  internal  cockpit  accoustical  noise  on  pilot 
performance. 


A-IOA  TEST  PROCEDURES  AND  CONDITIONS: 


1.  Sound  recording  equipment  operated  by  representatives  from  the  Accoustics  Branch 
Aerospace  Medical  Research  Laboratory  (AMRL) , Wright-Patterson  AFB,  Ohio,  was  used 
to  collect  noise  samples. 


2.  Far-field  samples  were  collected  at  ten  degree  intervals  around  the  aircraft 
from  0°  to  180°  at  a distance  of  75  meters.  IDLE,  APPROACH,  CRUISE,  and  MAX  power 
settings  were  measured. 


3.  Near-field  samples  were  collected  under  IDLE  power  conditions  at  selected 
personnel  locations  corresponding  to  customary  "hot-engine"  maintenance  test  positions 


4.  Internal  samples  were  collected  in  the  cockpit  with  the  canopy  closed  at  four 
common  power  settings:  GROUND  IDLE,  FLIGHT  IDLE,  CRUISE,  amd  MAX.  Each  power 
setting  was  measured  under  three  ECS  conditions:  off,  normal,  and  max  heat/defog. 

The  microphone  was  attached  to  the  seat  back  at  ear  level. 


5.  Data  were  analyzed  by  AMRL  computer  program.  Results  were  converted  to  corres- 
pond with  standard  atmospheric  conditions. 


A-IOA  TEST  RESULTS: 


As  shown  by  the  graph  in  Figure  1,  relative  sound  levels  around  the  A-IOA  at  high 
power  settings  follow  a different  pattern  than  at  lower  power  settings.  Although 
no  levels  were  found  to  present  an  accoustical  noise  hazard  to  airfield  operations, 
at  higher  power  settins  (CRUISE,  MAX)  noise  was  most  intense  in  the  beam  quadrant; 
at  lower  settings  She  front  quadrant  was  most  affected.  At  75  meters,  ear  protection] 
was  advisable  for  beam  exposure  to  MAX  power  noise  for  durations  exceeding  five 
minutes.  (The  specified  time  limit  for  sustained  MAX  power  is  five  minutes.)  Maximufn 
exposure  times  are  summarized  in  Table  I. 


Near-field  maintenance  positions  at  which  sound  levels  were  sampled  are  shown  in 
Figure  2.  Sound  levels  at  all  of  these  locations  with  engines  at  IDLE  were  well 
within  acceptable  limits  as  shown  in  Table  II.  Maintenance  personnel  with  ear 
protection  could  spend  an  entire  eight-hour  day  in  these  positions  without  incurring 
ear  damage.  APU  operation  did  not  contribute  significantly  to  the  overall  sound 
level. 


Internal  cockpit  accoustical  noise  is  graphically  depicted  in  Figure  3.  Levels  were 
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well  within  tolerable  limites  as  attenuated  by  hel me t/communi cations  unit,  and 
were  considered  not  to  be  a performance  degrading  factor.  ECS  operation 
contributed  to  the  overall  noise  level  as  expected,  but  not  to  an  unreasonable 
extent. 

REMARKS: 

1.  Sound  pressure  levels  have  not  been  analyzed  by  comprising  frequencies.  Specific 
frequency  band  data  is  available  as  required  for  corrective  attenuation  fix  purposes. 

2.  All  noise  samples  were  collected  on  aircraft  SN  71-1370. 

3.  Data  collection  was  halted  during  periods  at  interference  by  extraneous  noise 
sources. 

4.  Applicable  directives  are  AFR  160-3,  MIL-S-8806B  and  AFSCDH  1-3,  section  3F. 

5.  The  following  scale  is  provided  for  referential  assistance  in  interpreting  the 
significance  of  noise  levels. 
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Ear  discomfort  threshold 


Hammering  a steel  plate  at  two  feet 


Riveting  at  35  feet 


m 


Pneumatic  drill  at  10  feet 


Niagra  Falls  at  its  noisiest 


Very  heavy  traffic;  elevated  railway 


Raised  voice  communication 


Heavy  traffic 


Normal  conversation  (face  to  face) 


Department  store  (average  shopping) 


Quiet  auto  as  heard  from  roadside 


Quiet  night  noises 
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100 

A-weighted  overall 
sound  level  (dB  re 
.00002  microbar  for 
125-8000  Hz  octive 
bands) 

90  - 


Distance  = 75  meters 


70  - 


MAX 


CRUISE 


APPROACH 

IDLE 


ASPECT  ANGLE  (degrees  from  nose) 

Figure  1.  Graph  of  A-10A  .-ound  levels  at  various  power  settings  by  aspect  angle. 


TABLE  I 


Maximum  exposure  time  to  A-10A  without  ear  protection 
at  various  power  settings 


i. 

Avq.  maximum 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  A-IOA  Systems  Evaluation 

TEST:  Overall  Evaluation  of  Airframe 


SSEu  RECEIPT 
LOG  NUMBER: 


DETAILED  TEST  CONDITION  OR  GOAL: 

To  evaluate  the  overall  adequacy  of  the  airframe.  No  specific  test  were  conducted. 


A-IOA  TEST  RESULTS: 

Desirable  Features: 

Although  the  structural  integrity  was  not  specifically  evaluated,  use  of  the 
aircraft  was  monitored  during  tests,  such  as  performance,  flying  qualities,  and 
weapons  delivery.  During  the  latter  tests,  repeated  passes  were  made  at  dive 
angles  of  10-60  degrees  and  pull  ups  up  to  approximately  5 g's.  No  major  problems 
were  noted.  However ,1  crack  was  found  on  a stiffener  and  is  discussed  in  the 
following  section.  In  addition,  no  structural  problems  were  noted  with  the 
M61A1  gun  system  installation.  Clearance  between  pylon  stations  was  considered 
good. 

Deficiencies: 

Most  of  the  deficiencies  concerned  items  related  to  maintenance  activities  and 
material  used.  One  questionable  area  was  a crack  found  on  the  bottom  end  of  the 
stiffener  on  the  aft  side  of  the  aft  fuel  tank  bulkhead.  This  was  noted  on  one  a 
aircraft  only  and  the  cause  was  unknown.  (SER  10-59-50).  A complete  listing  of 
all  airframe  SER's  is  presented  in  Table  1. 

REMARKS: 

This  evaluation  was  based  on  monitoring  of  Task  II  tests  only.  Items  required 
for  a complete  evaluation  include: 

1.  Weapons  delivery  up  to  the  maximum  gross  weights  and  appropriate  g 
loadings. 

2.  All  weather  evaluation. 

3.  Unprepared  surface  operations,  if  required. 
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SER  NUMBER 
10-9-7 
10-13-9 
10-14-10 

10-19-11 

10-16-16 

10-24-17 

10-50-39 

10-38-42 

10-52-44 

10-56-45 

10-57-46 

10-55-47 

10-59-50 

10-28-51 

10-67-58 

10-68-59 


TABLE  1 


TITLE 

Lack  of  access  to  speed  brake  actuator 

Poor  access  to  top  of  fuselage 

High  vulnerable  location  of  pitot 
tube  to  maintenance  activities 

Poor  material  utilized  in  flight 
control  structure 

Unaccepable  nylon  straps  retaining 
lower  fuselage  access  doors 

Difficult  ingress  to  cockpit  with 
parachute  on 

Poor  location  of  APU  inlet  for 
unprepared  surface  operations 

Poor  forward  visibility 

Poor  access  to  aileron  trim  actuator 

Large  number  of  fasteners  required  for 
engine  nacelle  access  doors 

Excessive  gap  at  air  inlet  duct/engine 
inlet  interface 

Potential  damage  to  "coin-slotted" 
screws  during  removal 

Crack  at  structure  at  T,S.  512  (aft 
fuel  tank  bulkhead  stiffener) 

Poor  canopy  operation  for  emergency 
ground  egress 

Inadequate  access  to  bomb  rack  electrical 
connectors  in  pylon  stations  3,  4,  7,  8 and  9 

Lack  of  access  panels  on  wing  station 
pylons  1 and  11 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 

CATEGORY:  . c . c . ... 

A-10  Systems  Evaluation 

DATE; 

TEST: 

Overall  Evaluation  of  the  Cockpit 

SSEil  RECEIPT: 

- LOG  NUMBER:. 

DETAILED  TEST  CONDITION  OR  GOAL: 

To  evaluate  the  functional  adequacy  and  suitability  of  the  cockpit. 

A-10A  TEST  RESULTS: 
Desirable  Features: 

• 

1 . General 

The  functional  grouping  of  cockpit  controls  on  well  designed  panels  was 
outstanding  with  only  minor  exceptions.  This  feature  allows  pilots  to  learn  the 
cockpit  arrangement  quickly  with  a minimum  of  effort.  Complementing  the 
excellent  functional  grouping  was  the  outstanding  labeling  of  the  console  and 
instrument  panel  switches  and  controls. 

2.  Armament  Panel 

The  armament  panel  received  a rigorous  evaluation  on  the  many  weapons 
delivery  missions  flown  during  Task  II.  The  evaluation  was  limited  to  the 
operative  functions,  but  these  were  used  frequently  in  high  workload  situations. 
All  pilots  commented  on  its  excellent  design  and  easy  to  see  location. 

3.  UHF  Radio,  IFF  and  Intercom 

The  location  of  these  items  on  the  left  console  behind  the  throttle 
quadrant  was  outstanding.  They  were  easily  seen  and  operated  without  hav.ng  to 
divert  attention  frcm  aircraft  control  or  having  to  remove  the  right  hand  from 
the  control  stick. 

4.  Emergency  Control  Panel 

The  grouping  of  many  of  the  cockpit  emergency  controls  on  a single 
panel  on  the  left  console  was  an  excellent  feature. 

5.  Caution  Light  (Annunciator)  Panel 

The  design,  operation  and  location  of  the  caution  light  panel  was 
outstanding. 

6.  Engine  Temperature  Indicators 

The  engine  temperature  indicators  were  designed  with  a digital  dial 
which  displays  temperature  to  the  nearest  degree.  This  feature  made  them  very 
easy  to  read  and  set  accurately. 
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A-10A  TEST  RESULTS  CONTINUED: 

7.  Speed  Brake  Preselect 

The  aircraft  was  equipped  with  a speed  brake  preselect  control  which 
was  located  on  the  armament  panel.  It  was  a definite  asset  during  weapon 
delivery  missions.  Speed  brakes  settings  could  be  selected  prior  to  roll-in 
and  deployed  by  a single  switch  actuation  without  requiring  pilot  attention. 

8.  Ram  Air  Inlet  Doors 

New  doors  were  designed  and  installed  during  Task  II.  The  new  doors 
were  simple  and  easy  to  close. 

9.  Cockpit  Visibil ity 

One  of  the  most  outstanding  features  of  the  aircraft  was  the  excellent 
visibility  to  the  side  and  rear.  Forward  visibility  was  degraded  as  explained 
in  the  deficiency  section.  Visibility  during  taxi  operations  was  particularly 
excellent.  The  visibility  will  contribute  significantly  to  mission  effective- 
ness. 

10.  Engine  and  APU  Fire  Handles 

The  design  and  location  of  these  items  were  excellent.  They  were 
located  on  the  edge  of  the  instrument  panel  glare  shield  and  were  easily  seen 
and  actuated. 

11.  External  Lighting  Panel 

The  design  of  the  panel  was  outstanding. 

12.  Attitude  Indicator  and  Horizontal  Situation  Indicator 

The  large  size  of  the  attitude  indicator  and  HSI,  and  the  functional 
adequacy  of  the  presentation  on  the  HSI  would  contribute  to  precision  in 
instrument  flying. 

13.  Circuit  Breaker  Panel 

The  location  of  critical  circuit  breakers  on  a single  panel  on  the 
center  pedestal  was  an  excellent  feature. 


It  was  particularly 


14.  UHF  Remote  Indicator 

The  design  and  location  of  this  item  were  outstanding, 
useful  during  instrument  and  formation  flying. 

15.  Accelerometer 

The  location  of  the  accelerometer  on  the  front  windshield  frame  allowed 
the  pilot  to  maintain  his  head  out  of  the  cockpit  and  refer  to  the  accelerometer 
which  was  critical  during  weapons  delivery  pullout. 


A-10A  TEST  RESULTS  CONTINUED: 

Deficiencies: 

1.  Cockpit  Reach  Requirements 

The  A-10  was  characterized  by  its  relatively  large  size  compared  to 
other  aircraft  of  similar  type.  As  a result  it  was  difficult  for  small  or 
average  size  pilots  to  reach  many  of  the  switches  and  controls.  This  feature 
was  a serious  deficiency  which  will  be  difficult  to  correct  without  major 
redesign. 

Controls  on  the  left  console  forward  of  the  rear  edge  of  the  throttle 
quadrant  and  at  a similar  position  of  the  right  console  were  difficult  to 
reach.  Controls  and  switches  on  the  lower  half  of  the  front  instrument  panel 
were  also  difficult  to  reach.  The  additional  space  was  apparently  used 
inefficiently  necessitating  the  placement  of  controls  aft  of  the  pilot's 
shoulder  line  which  were  difficult  to  see. 

All  controls  and  indicators  may  be  reached  and  seen  by  bending  forward; 
however,  this  design  feature  was  an  irritant.  It  induced  additional  pilot 
fatigue  on  long  duration  missions  and  during  weapon  delivery  missions  which 
required  frequent  changes  in  weapons  panel  controls,  fuel  checks,  and  navigation 
mode  and  course  changes.  This  factor  combined  with  a throttle  position  which  is 
too  far  forward  and  a heavy  and  uncomfortable  parachute  detracted  from  mission 
effectiveness. 

Anthropometric  analysis  of  required  reach  distances  to  various  cockpit 
controls  is  presented  in  a separate  report. 

2.  Throttles 

The  desiqn  of  the  throttle  shutdown  system  was  unacceptable. 

The  primary  reason  for  the  rating 
was  the  possibility  of  inadvertent  double  engine  shutdowns.  (SER  10-2-1).  In 
addition,  the  throttles  were  too  far  forward  at  MAX  power  to  reach  with  full 
authority.  They  were  two  inches  beyond  the  functional  reach  of  the  fifth 
precentile  pilot  (SER  10-1-4). 

3.  Flap  Lever 

The  relative  location  of  the  flap  lever  and  the  throttles  restricted 
accessabi 1 ity  to  the  flap  lever  with  the  throttles  in  IDLE.  Also,  the  flap 
lever  displacement  was  too  large,  and  the  flap  lever  detents  were  poorly  defined 
(SER  10-22-15). 

4.  Primary  Flight  Instruments 

The  location  of  the  basic  four  flight  instruments  (attitude  indicator, 
horizontal  situation  indicator,  airspeed  indicator,  and  altimeter)  were 
optimum;  however,  the  vertical  velocity  indicator  and  the  angle  of  attack 
ind'cator  were  in  poor  locations.  The  vertical  velocity  indicator  was  located 
across  the  cockpit  from  the  altimeter.  The  angle  of  attack  indicator 
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A-10A  TEST  RESULTS  CONTINUED: 


was  also  too  far  from  the  basic  grouping  for  ease  in  cross  checking.  In  addition, 
parallox  caused  a partial  blanking  at  high  angles  of  attack  (SER  10-35-27). 

5.  External  Lights  Control  Panel 

The  panel  was  located  too  far  aft  on  the  right  console  for  ease  of 
operation  during  formation  flying  (SER  10-31-25). 

6.  Fuel  Quantity  Indicating  System 

The  fuel  quantity  indicator  was  designed  with  a single  needle  dial 
and  a selector  switch  with  positions  for  each  of  the  four  internal  tanks,  the 
three  external  tank  positions,  and  a total  internal  fuel  quantity  position.  The 
pilot  was  required  to  rotate  the  switch  to  each  of  the  positions  and  allow  the 
needle  to  stabilize  to  monitor  the  status  of  fuel  in  each  tank.  This  operation 
was  time  consuming  and  detracted  from  mission  accomplishment  particularly  when  a 
minor  fuel  problem  existed  such  as  a fuel  imbalance  (SER  10-4-13). 

7.  Anti-Skid  Switch 

The  anti-skid  switch  was  located  on  the  lower  left  edge  of  the  front 
instrument  panel.  It  was  not  possible  to  reach  the  switch  with  the  shoulder 
harness  locked  without  turning  sideways  in  the  seat  and  straining.  The  switch 
was  a critical  emergency  control  during  many  brake  and  tire  malfunctions 
(SER  10-37-43). 

8.  Manual  Reversion  Controls 

The  drive  aileron/ tab  switch  was  located  on  the  hydraulic  test  panel 
on  the  aft  portion  of  the  left  console.  It  had  to  be  actuated  immediately 
during  transition  from  the  powered  to  the  manual  flight  control  mode  to  provide 
lateral  control.  The  switch  was  difficult  to  see  and  actuate  in  this  location 
without  diverting  attention  from  aircraft  control  (SER  10-60-52). 

9.  Cockpit  Ingress/Egress 

The  A-10  cockpit  was  relatively  high  (approximately  10  feet  to  canopy 
rail).  Entrance  and  exit  were  made  with  an  entrance  ladder.  No  integral  cockpit 
steps  were  provided  to  aid  the  pilot  during  emergency  egress  or  during  normal 
ingress/egress  at  austere  bases.  The  likelihood  of  personnel  injury  was  high 
(SER  10-45-32).  It  was  almost  impossible  to  enter  the  cockpit  while  wearing 
a parachute  without  snagging  it  on  the  open  canopy  frame  (SER  10-24-17). 

10.  Parachute 

The  force  deployed  parachute  utilized  was  extremely  uncomfortable. 

It  would  probably  induce  pilot  fatigue  and  degrade  mission  effectiveness  on 
long  duration  missions  (SER  10-44-3). 

11.  Light  Test  Buttons/Switches 

Five  separate  buttons/switches  were  used  to  test  the  cockpit  warning/ 
caution/advisory  lights.  They  are  the  fire  detect  and  bleed  air  leak  test 
button,  the  armament  panel  light  test  button,  the  caution  light  test  button,  the 
signal  light  test  button  and  the  landing  gear  warning  test  switch. 


A-10A  TEST  RESULTS  CONTINUED: 

Their  location  in  five  separate  areas  of  the  cockpit  increased  the  complexity 
of  cockpit  checks  unnecessarily  and  was  an  inefficient  use  of  valuable  cockpit 
space  (SER  10-43-30). 

12.  Speed  Brake  Switch 

The  speed  brake  switch  was  a three  position  switch  located  on  the  throttle. 
The  switch  throw  was  too  short  and  the  detents  were  too  weak  to  allow  accurate 
incremental  speed  brake  settings  required  during  some  precision  maneuvers  such 
as  landings  and  formation  flying  (SER  10-41-29). 

13.  Engine  Instruments 

The  engines  were  primarily  controlled  by  monitoring  temperature. 

During  Task  I and  the  early  part  of  Task  II,  the  engine  temperature  indicators 
were  mounted  in  the  second  row  of  engine  instruments.  The  fan  speed  indicators 
were  in  the  first  row.  This  arrangement  did  not  contribute  to  rapid  cross- 
checking of  the  engine  indicators.  During  Task  II  the  positions  were  t eversed 
with  excellent  results.  The  engine  temperature  indicators  should  remain  in 
the  first  row  followed  by  the  engine  core  speed  indicators.  The  fan  speed 
indicators  should  be  mounted  on  the  first  row  of  the  second  column  (SER  10-25-18). 

The  fan  speed  indicators  were  calibrated  in  units  of  actual  RPM 
(XI 000)  rather  than  percent  RPM.  The  indicators  were  difficult  to  read.  Pilots 
must  mentally  compare  the  reading  with  a full  power  rating  to  determine  the 
engine  power  output.  Fan  speed  indicators  calibrated  in  percent  RPM  would  be 
more  familiar  and  would  accomplish  a comparison  automatically.  (SER  10-25-18). 

14.  Hydraulic  Pressure  Indicators 

The  hydraulic  pressure  indicators  were  too  small  and  had  a poorly 
designed  dial  face.  These  factors  combined  with  their  location  on  the  right 
side  of  the  instrument  panel  made  them  extremely  difficult  to  read  (SER  10-23-22). 

15.  Throttle  Friction  Control 

The  location  on  the  outboard  side  of  the  throttle  quadrant  crowded 
the  flap  lever  and  throttles  too  close  together.  In  addition,  the  entire 
friction  range  available  was  unuseable  since  full  decrease  resulted  in  normal 
friction  (SER  10-21-14). 

16.  Weapons  Release  Mode  Switch 

The  weapons  release  mode  switch  located  on  the  armament  panel  did 
not  have  a labeled  OFF  position  although  one  exists  (SER  10-36-24). 

17.  Engine  Crossfeed  and  Tank  Gate  Switch 

The  engine  crossfeed  and  tank  gate  switches  were  located  on  the  left  console 
on  the  fuel  panel.  They  were  actuated  to  the  ON  position  by  moving  the  switches 
aft.  This  movement  was  unconventional  and  could  result  in  unintentional  activation 
(SER  10-40-34). 
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A-10A  TEST  RESULTS  CONTINUED: 

18.  Cockpit  Visibility 

The  windshield  and  canopy  frame  were  too  wide, 
was  restricted  unnecessarily  (SER  10-38-12). 

19.  Canopy  Switch 


Forward  visibility 


The  canopy  switch  was  a three  position  switch  spring-loaded  to  off 
and  located  above  the  left  console.  It  had  to  be  held  in  position  to  achieve 
canopy  actuation.  This  fact  combined  with  slow  canopy  actuation  rates  produced 
slow  emergency  egress  times,  more  than  half  of  which  was  required  for  canopy 
actuation  (SER  10-28-51). 


AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY: 


Systems  Enqineerinq  (PST&El 


TEST:  Anthropometric  Analysis  of  Required  Read. 

Distances  to  Critical  Controls  in  the  A-10A 
Cockpi t 

DETAILED  TEST  CONDITION  OR  GOAL: 


DATE; 

6 December  1972 


SSEB  RECE 


LOG  NUMBER;. 


To  determine  if  all  cockpit  controls  requiring  operation  during  flight 
are  within  the  functional  reach  of  a fifth  percentile  pilot. 


A-10A  TEST  PROCEDURES  AND  CONDITIONS: 

1.  A pilot  subject  equipped  with  parachute  was  seated  in  the  cockpit  with  seat  in 
the  full -up  position.  Subject  was  chosen  because  he  possessed  a fifth  percentile 
sitting  height  as  determined  by  representatives  from  the  Anthropology  Branch, 
Aerospace  Medical  Research  Laboratory  (AMRL),  Wright-Patterson  AFB,  Ohio. 

2.  The  back  of  subjects  shoulder  was  used  as  the  measurement  reference  point,  from 
which  a tape  measure  was  extended  down  the  appropriate  arm  to  each  control  measured. 
The  resultant  distances  represented  required  reach  from  an  erect  siting  position. 

3.  The  basic  functional  reach  of  a fifth  percentile  pilot,  as  described  in  MIL-STD- 
1472A,  Figure  15,  was  adjusted  as  follows: 

a.  Two  inches  were  added  to  account  for  forward  shoulder  hunch  typically 
accompanying  reaching; 

b.  Since  different  types  of  controls  require  different  forms  of  actuation,  one 
quarter  inch  was  added  or  subtracted  accordingly  as  follows: 

INCHES  OF  INCHES  OF  5th  PERCENTILE 

TYPE  OF  CONTROL  ADJUSTMENT  ADJUSTED  FUNCTIONAL  REACH 


Pushbutton 
Toggle  Switch 
Handle/Lever 
Rotary  Knob 


+0.25 

0.00 

-0.25 

-0.25 


31.25 

31.00 

30.75 

30.75 


4.  Since  error  of  measurement  was  expected  to  be  no  smaller  than  .25  inch,  all 
measurements  were  rounded  to  the  nearest  quarter  inch. 


A-10A  TEST  RESULTS: 

Results  are  summarized  in  Table  1.  Controls  found  to  be  within  the  functional 
reach  of  a fifth  percentile  pilot  have  no  significant  implications  and  therefore 
are  not  listed.  Similarly,  no  data  were  collected  on  those  controls  operated 
solely  on  the  ground.  It  should  be  noted  that  without  shoulder  harness  locked  the 
pilot  is  free  to  move  ten  additional  inches  forward  and  is  capable  of  reaching 
virtually  every  control  surface  in  the  cockpit.  Customarily  the  shoulder  harness 
is  locked  only  in  emergency  situations.  In  addition  to  the  results  shown  in  Table 
1,  initial  anthropometric  analysis  by  AMRL  representatives  revealed  that  the 
throttles  were  two  inches  beyond  the  reach  of  a fifth  percentile  pilot  when  set  at 
their  full  forward  (MAX  POWER)  position  (see  SER  10-1-4).  Also,  an  earlier  inves- 
tigation of  reach  requirements  to  control  stick  positions  in  both  A-10A  aircraft 
led  to  contractor  repositioning  of  the  71-1369  control  stick  on  request.  All 
control  stick  placement  extremes  are  now  within  the  adjusted  functional  reach  of 
the  small  pilot.  In  summary,  the  A-10A  cockpit  is  large  and  consequently  several 
areas  cannot  be  conveoiently  reached  by  the  small  pilot.  These  include  the  lower 
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A-10A  TEST  RESULTS  CONTINUED: 


portion  of  the  instrument  panel  which  houses  landing  gear  and  stores  management 
controls  on  the  left  and  fuel  monitoring  on  the  right.  Also,  the  forward  portions 
of  both  side  consoles  are  beyond  convenient  reach.  The  forward  right  console, 
however,  houses  no  critical  in-flight  controls  with  the  exception  of  oxygen 
supply  which  is  marginally  within  reach.  On  the  left  console  forward  of  the 
throttle  quadrant,  the  reach  requirements  to  the  auxiliary  engine  control  panel 
and  the  emergency  flight  control  panel  are  unacceptable.  Thus,  overall  A-10A 
cockpit  anthropometry  must  be  considered  marginal.  (SER  10-70-61) 


REMARKS: 


All  measurements  were  taken  in  aircraft  S/N  71-1370.  No  apparent  differences  in 
reach  requirements  between  this  aircraft  and  S/N  71-1369  have  been  identified 
by  the  test  pilots  with  the  exception  of  control  stick  placement  which  has  been 
corrected. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS  ? 

CATEGORY: 

Systems  Enqineerinq  (PST&E) 

DATE; 

10  December  1972 

TEST:  A-lOA  Emergency  Ground  Egress  and 

Canopy  Operation 

SSEB  RECEIPT: 

- LOG  NUMBER:. 

DETAILED  TEST  CONDITION  OR  GOAL: 


To  determine  if  emergency  ground  egress  procedures,  cockpit  design, 
and  canopy  operation  permit  efficient  and  expeditious  escape. 


A-lOA  TEST  PROCEDURES  AND  CONDITIONS: 

j 

1.  The  normal  (powered)  operation  of  canopy  opening  and  closing  was  timed  on  both 
aircraft  S/N  71-1369  and  71-1370.  Pilot  actuated  canopy  switch  and  stopwatch 
simultaneously. 

| 

2.  A ground  emergency  requiring  rapid  egress  was  simulated  with  normal  canopy  j 
operation  available.  With  canopy  closed,  lap  belt  and  shoulder  harness  fastened, 
parachute  pack  strapped  on,  and  helmet  and  oxygen  mask  on,  pilot  was  times  as  he-  I 
rapidly  performed  the  appropriate  egress  procedures  identified  in  T.O.  1A-10A-1, 
page  3-4.  Timing  stopped  when  pilot  attained  an  over-the-side  position,  ready 

to  jump.  The  initial  evaluation  was  conducted  twice  with  different  pilots  and 
later  replicated  with  a third  pilot. 

3.  The  emergency  ground  egress  test  was  repeated  with  the  additional  condition 
that  the  simulated  emergency  included  loss  of  canopy  power,  necessitating  manual 
opening.  This  evaluation  was  also  initially  conducted  twice  with  different  pilots 
and  later  replicated  with  a third  pilot. 

4.  Egress  times  were  recorded  by  a ground  observer  with  a stopwatch.  Immediately 
following  each  trial,  the  pilot  was  debriefed  and  comments  were  recorded. 


A-10A  TEST  RESULTS: 

Normal  canopy  opening  and  closing  times  are  shown  in  Table  1 on  the  attached  sheet. 
It  can  be  seen  that  canopy  opening  rates  do  not  differ  significantly  between  the 
two  aircraft.  The  results  of  emergency  ground  egress  evaluations  are  shown  in 
Table  2.  With  normal  canopy  operation  available,  an  initial  average  of  22.6  seconds 
were  required  to  exit  the  cockpit.  The  difference  between  the  performance  of  A and 
B pilots  was  attributed  to  test  environment;  pilot  A performed  the  evaluation 
with  engines  shutdown  and  independent  of  any  other  tests,  whereas  pilot  B operated 
with  engines  running  subsequent  to  flight.  For  this  reason,  25  seconds  may  be  a 
more  realistic  egress  time  estimate.  About  half  this  time  was  utilized  to  open  the, 
canopy.  Since  the  canopy  switch  is  spring-loaded  to  the  STOP  position  requiring 
the  pilot  to  hold  the  switch  while  the  canopy  opens,  one  hand  is  not  available  to 
perform  other  egress  tasks  simultaneously.  It  is  believed  that  use  of  a canopy 
switch  capable  of  remaining  actuated  in  an  EMERG  OPEN  position  which  provides  a 
more  rapid  opening  rate  (such  as  8 seconds)  will  significantly  reduce  ground  egress 
time  during  an  emergency  condition  (SER  10-28-  51). 

In  the  manual  canopy  lift  mode,  an  initial  average  of  34.5  seconds  were  required  to' 
exit  the  cockpit.  Pilot  B required  only  three  more  seconds  to  exit  the  cockpit  in  ; 
the  manual  canopy  lift  mode  than  in  the  normal  (powered)  canopy  mode.  Pilot  A,  < 
ho wever,  had  considerable  difficulty  manually  operating  the  canopy.  The  essential  \ 
factor  was  practice/familiarity.  Although  emergency  ground  egress  involving  manual* 
canopy  lift  is  not -easy,  it  was  concluded  that  egress  can  be  accomplished  within  j 
specified  time  limits  aiven  sufficient  practice/famil.iarity.  i 

■ J 
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A-10A  TEST  RESULTS  CONTINUED: 


In  order  to  verify  this  conclusion,  the  egress  tests  were  replicated  with  a 
third  pilot,  Pilot  C,  who  had  been  briefed  on  prior  pilot  performance  and 
procedural  difficulties.  His  egress  time  of  23  seconds  under  manual  canopy 
lift  conditions  confirmed  the  advantageous  effect  of  familiarity.  Thus,  it 
was  considered  most  appropriate  for  purposes  of  estimating  ground  egress  time 
in  an  operational  environment  to  discount  the  first  manual  egress  trial  (Pilot  A) 
and  modify  average  egress  time  as  shown  in  Table  2. 


REMARKS: 

1.  Pilot  B egress  trials  were  performed  at  night;  this  had  negligible  effect 
on  performance. 

2.  Pilot  A's  manual  canopy  lift  trial  was  the  first  Air  Force  attempt  at  this 
task.  His  comments  were  considered  to  be  quite  influential  on  subsequent  pilot's 
performance. 

3.  Weather  was  favorable. 


TABLE  1 
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A-10A  NORMAL  (POWERED)  CANOPY  OPERATION  RATES 


CONDITION 

TIME  (seconds) 

A/C  71-1369  A/C  71-1370 

Opening  (avg.) 

11.75 

11.95 

- First  Trial 

11.70 

11.90 

- Second  Trial 

11.80 

12.00 

Closing  (avg.) 

8.20 

8.35 

- First  Trial 

8.20 

8.40 

- Second  Trial 

8.20 

8.30 

TABLE  2 

A-lOA  EMERGENCY  GROUND  EGRESS  TIMES 

OBSERVATION 

EGRESS  CONDITION  (seconds) 
Normal  Manual 

Pilot  A 

19.8 

40. 41 

Pilot  B 

25. 32 

28.6 

Initial  Test  Average 

22.6 

34. 51 

Replication:  Pilot  C 

18.5 

23.0 

Modified  Average  (excluding  Pilot  A trials)3 

21.9 

25.8 

Overall  Average 

21.2 

30. 71 

Exceeds  time  limit  specified  in  MIL-STD-1472A,  paragraph  5.14.4.1.2. 

2Test  initiated  with  engines  actually  running. 

3Modified  average  represents  mean  performance  after  familiarity  with  procedure. 
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CATEGORY: 


A-10A  Systems  Evaluation 


Overall  Evaluation  of  the  Landing  Gear  System 


SSEB  RECEiFfT 


LOG  NUMBER:. 


DETAILED  TCST  CONDITIO."  OR  GOAL: 

To  evaluate  the  functional  adequacy  and  effectiveness  of  the  A-10A  landing  gear 
system.  The  landing  gear  system  was  composed  of: 

1.  Suspension  system 

2.  Extension  and  retraction  system 

3.  Braking  system 

4.  Ilosewheel  steering  system 


A-10A  TEST  RESULTS: 

Desirable  Features: 

1.  Operation  of  suspension  system. 

2.  Operation  of  extension  and  retraction  system. 

Deficiencies: 

Major  problems  ware  susceptibility  of  the  ncsewheal  steering  system  to  hardover 
failures  (SCR  10-33-33),  the  loss  of  normal  and  emergency  braking  during  anti-skid 
malfunctions  (SCR  to  be  submitted)  and  the  poor  location  of  brake  components  for 
forward  airstrip  operations  (SER  10-7-3).  Other  landing  gear  deficiencies  wore: 


SER  NUMBER 
10-61 -S3 


10-37-43 


TITLE 

Loss  of  normal  braking  system  with  both 
electrical  systems  inoperative 

Unacceptable  location  of  anti-skid  switch 


REMARKS:  The  above  test  results  were  based  on  a limited  evaluation  which  aside 
from  the  specific  tests  conducted,  primarily  consisted  of  monitoring  system 
operation  during  Task  II.  No  landing  gear  instrumentation  was  available  and  all 
results  were  qualitative.  A complete  evaluation  would  include: 

1.  Instrumentation  of  critical  landing  gear  parameters 

2.  Max  energy  brake  tests 

3..  Wet  runway  brake  tests 

4.  Extension  and  retraction  tests 

5.  Ilosewheel  steering  tests 

6.  Adverse  weather  operation 

7.  Rough  field  operation 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 
CATEGORY:  A-10A  Systems  Evaluation  DATE; 


TEST:  Landing  Gear  - Extension  and  Retraction 


DETAILED  TEST  CONDITION  OR  GOAL: 


SSEU  RECEIPT; 
■ LOG  NUKilER: 


To  evaluate  the  functional  adequacy  and  effectiveness  of  normal  landing  gear 
extension  and  retraction  and  emergency  landing  gear  extension  systems. 


A-10A  TEST  RESULTS: 

Normal  Operation: 

During  normal  operation  the  landing  gear  extension  and  retraction  system  performed 
satisfactorily.  Landing  gear  operation  was  reliable  and  no  major  problems  were 
experienced.  Approximately  10  seconds  or  less  were  required  to  extend  or  retract 
the  gear.  The  landing  gear  indicating  system  also  worked  well  with  no  problems. 

Emergency  Operation: 

Emergency  landing  gear  extension  was  accomplished  by  pulling  the  auxiliary  landing 
gear  extension  handle  which  directed  hydraulic  pressure  from  an  accumulator  to 
release  the  landing  gear  uplocks.  With  the  uplocks  released,  the  gear  then  free 
fell  aided  by  gravity  and  aerodynamic  drag,  to  the  down  and  locked  position.  The 
system  was  checked  for  proper  operation  6 times,  and  in  at  least  two  cases  was 
subject..to  extremely  slow  nosegear  extension.  During  one  extension,  at  135  KIAS, 
the  nosegear  took  more  than  45  seconds  to  lock.  In  another  test,  over  2 minutes 
were  required  for  nosegear  locking.  During  this  test,  the  pilot  had  to  accelerate 
to  175  KIAS  before  the  nosegear  would  lock.  This  problem  was  intermittent  and 
could  not  be  explained.  Further  investigation  should  be  conducted  to  determine  the 
cause  of  the  problem.  Several  emergency  extensions  were  made  in  approximately 
30  seconds  at  135  KIAS  which  was  considered  normal.  Extension  time  could  be 
slightly  decreased  by  increasing  airspeed  or  placing  a positive  "g"  load 
(greater  than  1)  on  the  aircraft. 

REMARKS: 

The  above  test  results  were  based  on  a very  limited  evaluation.  No  hydraulic 
system  instrumentation  was  available.  A complete  evaluation  would  include 
similar  tests  with  critical  landing  gear  parameters  instrumented. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  A-IOA  Systems  Evaluation 


DATE; 


TEST:  Landing  Gear  - Nosewheel  Steering 


SSEB  RECE] 


LOG  NUMBER:. 


DETAILED  TEST  CONDITION  OR  GOAL: 


To  evaluate  the  functional  adequa-jy  and  effectiveness  of  the  A-IOA  nosewheel 
steering  system  during  normal  operation. 


A-IOA  TEST  RESULTS: 


Steering  effectiveness  was  considered  marginal.  Steering  control  was  very 
sensitive  around  center  due  to  lack  of  any  dead  band  about  the  centered  position 
Also,  some  pilots  disliked  the  requirement  to  continually  hold  the  steering 
button  on  the  stick  grip  while  using  nosewheel  steering.  No  problems  were 
encountered  due  to  the  offset  location  of  the  nosegear. 


The  nosewheel  steering  system  was  subject  tohardover  failures  to  either  the  full 
left  or  full  right  position  during  electrical  malfunctions  (SER  10-33-33). 

Because  of  this  problem,  the  Flight  Manual  prohibited  use  of  nosewheel  steering 
during  takeoff  and  landing  roll.  During  Task  II  no  hardover  malfunctions  were 
experienced.  However,  due  to  the  safety  hazards  involved  with  hardover  malfunctions 
and  the  resultant  limitations  imposed  by  the  Flight  Manual,  the  system  was 
considered  unacceptable. 


REMARKS;. 


The  above  test  results  were  based  on  a very  limited  evaluation  which  consisted 
of  monitoring  system  operation  during  Task  II.  No  hydraulic  or  electrical 
system  instrumentation  was  available.  A complete  evaluation  would  include 
instrumentation  of  critical  nosewheel  steering  parameters. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY: 


• A-lOA  Systems  Evaluation 

Landing  Gear  - Normal  and  Emergency  Braking 


SSEli  RECEIPT 
LOG  NUMBERr 


DETAILED  TEST  CONDITION  OR  GOAL: 

To  evaluate  the  functional  adequacy  of  the  A-lOA  braking  system  during  normal  and 
emergency  operations. 


A-lOA  TEST  RESULTS: 

Normal  Operation: 

During  normal  operation,  the  brake  pedal  forces  were  considered  too  soft.  The 
brake  pedal  position  was  not  linear  with  brake  pedal  force,  the  pedal  being  very 
easy  to  push  to  full  travel.  This  could  have  caused  skidding,  without  anti-skid 
protection  available.  The  brakes  were  adequate  to  hold  the  aircraft  for  a full 
power  runup  on  both  engines.  From  a functional  standpoint  the  brakes  were 
adequate  for  normal  operations;  however,  it  was  felt  that  brake  pedal  forces 
had  not  been  optimized.  Further  investigation  is  necessary  to  determine  an 
optimum  brake  pedal  force  versus  pedal  position  gradient. 

The  anti-skid  system  was  adequate  although  it  was  probably  not  optimized  for 
maximum  braking  performance.  It  was  effective  in  preventing  tire  skidding  and 
was  considered  a desirable  feature  for  the  aircraft. 


Emergency  braking  with  the  No.  1 hydraulic  system  inoperative  was  essentially 
unchanged  from  normal  braking  although  anti -skid  protection  was  not  available. 
Steering  control  with  differential  braking  was  satisfactory.  Emergency  braking 
with  both  hydraulic  systems  shutdown  was  also  satisfactory. 

Several  successful  stops  were  made  during  manual  reversion  landings  using  the 
emergency  brake  system.  Fifteen  to  seventeen  brake  applications  were  found  to 
be  available  from  the  emergency  brake  accumulator  during  a test  on  aircraft 
SN  71-1369.  However,  it  was  suspected  that  the  hydraulic  shutoff  valves  on  this 
aircraft  were  leaking.  The  Flight  Manual  stated  that  only  3 full  brake  applications 
would  be  available. 

Deficiencies: 

The  following  brake  system  deficiencies  were  found: 

1.  In  the  event  of  anti-skid  system  failure,  both  normal  and  emergency 
brakes  were  lost  until  the  anti -skid  switch  was  placed  in  OFF.  (SER  10-69-60) 

2.  With  both  generators  inoperative,  normal  aircraft  braking  was  lost. 

This  was  caused  by  the  design  of  the  landing  gear  control  valve  (SER  10-61-53). 
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REMARKS: 


The  above  test  results  were  based  on  a very  limited  evaluation  which , aside  from 

the  specific  tests  conducted,  primarily  consisted  of  monitoring  system  operation  > s 

during  Task  II.  No  hydraulic  or  brake  system  instrumentation  was  available  !$ 

and  thus  results  were  qualitative  in  nature.  A complete  evaluation  would  ir.slude:  ■§ 

'I 

1.  Instrumentation  of  critical  brake  and  hydraulic  system  components 

2.  Maximum  energy  brake  tests  1 

3.  Wet  runway  brake  tests 


AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  A-1 OA  Systems  Evaluation 

TEST:  overall  Evaluation  of  the  Primary  Flight  Control 
System 

DETAILED  TEST  CONDITION  OR  GOAL: 


SSEB  RECEIPT 
LOG  NUMBER:. 


To  evaluate  the  functional  adequacy  and  effectiveness  of  the  primary  flight 
control  system. 


A-lOA  TEST  RESULTS: 

Desirable  Features: 

1.  Normal  operation 

2.  Single  hydraulic  system  operation 

3.  Emergency  disengage  system 

4.  Manual  reversion  mode  (lateral  and  directional  axis) 
Deficiencies: 

1.  High  lateral  control  forces 

2...  Manual  reversion  mode  (longitudinal  axis) 

3.  Inadequate  switchover  to  manual  reversion  mode  (SER  10-60-52) 

4.  Other  deficiencies  included: 


SER  NUMBER 
10-16-16 


10-49-38 

10-52-44 


TITLE 

Poor  material  utilized  in  flight  control 
structure 

Lack  of  flight  control  ground  lock 
Poor  access  to  aileron  trim  actuator 


REMARKS: 

The  above  test  results  were  based  on  a very  limited  evaluation.  No  hydraulic 
system  instrumentation  was  available.  A complete  evaluation  would  include 
similar  tests  with  critical  hydraulic  and  flight  control  parameters  instrumented. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY: 


A-lOA  Systems  Evaluation 


Primary  Flight  Controls  - Normal  Operation 


LOG  NUMBER:. 


DETAILED  TEST  CONDITION  OR  GOAL: 

To  evaluate  the  functional  adequacy  of  the  primary  flight  control  system  during 
normal  operation.  The  evaluation  was  primarily  based  on  monitoring  system 
operation  during  performance,  flying  qualities  and  weapons  delivery  missions. 


A-9A  TEST  RESULTS: 


A-lOA  TEST  RESULTS: 

The  functional  adequacy  of  the  primary  flight  controls  system  during  normal 
operation  was  considered  satisfactory  for  mission  accomplishment.  No  major  problems 
with  the  system  were  experienced.  Elevator  and  rudder  forces  were  considered  good 
by  the  pilots.  Aileron  forces  were  higher  than  desirable  for  weapons  delivery. 
Lateral  forces  stiffened  noticeably  during  rapid  lateral  stick  inputs.  Aileron 
and  rudder  trim  was  considered  outstanding.  Pitch  trim  was  satisfactory  but 
slightly  slow.  A qualitative  evaluation  of  the  flight  controls  is  presented  in 
the  Performance  and  Flying  Qualities  Test  Report. 


REMARKS: 

The  above  test  results  were  based  on  a limited  evaluation  which  consisted 
primarily  of  monitoring  system  operation  during  Task  II.  All  systems  test  results 
in  this  area  were  qualitative  in  nature.  A complete  evaluation  would  include 
similar  tests  with  critical  hydraulic  and  flight  control  parameters  instrumented. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  ^_10A  Systems  Evaluation 


TEST: 


Primary  Flight  Controls  - One  Hydraulic  System 
Inoperative 


SSE B RECEIPT: 


LOG  NUMBER:. 


DETAILED  TEST  CONDITION  OR  GOAL: 


To  evaluate  the  functional  adequacy  of  the  primary  flight  control  system  with  one 
hydraulic  system  inoperative.  The  aircraft  was  tested  in  level  cruise  at  15,000 
feet  pressure  altitude  and  200  KIAS  with  the  No.  1 hydraulic  system  shutdown.  The 
pilot  then  performed  a climb,  a dive,  left  and  right  hand  2 g turns,  30  degree 
bank-to-bank  rolls  and  rapid  stick  inputs  in  an  effort  to  induce  hydraulic  pressure 
fluctuation  in  the  remaining  system  or  flight  control  transients  due  to  lack  of 
hydraulic  power.  Normal  and  emergency  trim  were  also  evaluated.  The  entire  test 
was  then  repeated  with  the  No.  2 hydraulic  system  shutdown. 


A-10A  TEST  RESULTS: 


The  functional  adequacy  of  the  primary  flight  control  system  with  one  hydraulic 
system  shutdown  was  considered  satisfactory.  Initial  shutdown  of  a hydraulic 
system  resulted  in  a yaw  transient  when  the  yaw  SAS  disengaged  (Secondary  Flight 
Controls  - SAS  Test  Report).  Lateral  and  longitudinal  flight  control  forces 
and  response  was  very  similar  to  normal  operation.  However,  rudder  forces  were 
noticeably  increased  and  rudder  authority  was  reduced  by  approximately  one-half. 
Both  normal  and  emergency  trim  operated  satisfactorily.  No  hydraulic  power 
fluctuations  were  observed  on  the  cockpit  gage  during  any  of  the  test  maneuvers. 


REMARKS: 


The  above  test  results  were  based  on  a very  limited  evaluation  (approximately 
0.5  hours).  All  results  were  qualitative  and  no  hydraulic  system  instrumentation 
was  available.  A complete  evaluation  would  include  similar  tests  with  critical 
hydraulic  and  flight  control  parameters  instrumented. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  OA  Systems  Evaluation 


TEST: 


Primary  Flight  Controls  - Manual  Reversion 
Mode 


DATE; 

SSLli  RECEIPT : 


LOG  NUMBER:. 


DETAILED  TEST  CONDITION  OR  GOAL: 

To  evaluate  the  functional  adequacy  of  the  manual  reversion  system.  The  No.  1 
and  No.  2 hydraulic  systems  were  shutdown  in  flight  at  airspeeds  from  150 
through  200  KIAS.  The  pilot  then  shifted  aileron  control  to  DRIVE  TAB  to  achieve 
lateral  axis,  manual  mode  control.  Longitudinal  and  directional  axis  manual  mode 
control  was  designed  to  occur  automatically  with  hydraulic  systems  shutdown 
without  requiring  pilot  action.  Several  maneuvers  we re  then  performed  including 
left  and  right  turns,  30  degree  bank-to-bank  rolls,  2 g to  0 g roller  coasters,  and 
landing  approaches  at  altitude.  Also,  two  manual  reversion  landings  were  made 
during  Task  II.  Hydraulic  systems  shutdown  and  transition  to  the  manual  mode  was 
made  with  the  speed  brakes  at  20  percent  during  one  test.  During  another  test, 
transition  to  the  manual  mode  was  made  while  in  a 20  degree  dive. 


A-10A  TEST  RESULTS: 

Shutdown  of  the  No.  1 and  Mo. 2 hydraulic  systems  resulted  in  an  initial  pitch 
trim  change  which  varied  in  direction  and  magnitude.  During  most  tests,  maximum 
pilot  effort  was  required  to  compensate  for  the  pitch  trim  change.  The  magnitude 
and  direction  of  this  change  was  dependent  on  several  factors  including  c.g., 
elevator  tab  angle,  airspeed  and  power. 

Lateral  trim  changes  during  entry  into  the  manual  mode  were  not  significant; 
however,  lateral  control  was  not  available  until  completing  the  shift  between 
DRIVE  AILERON  and  DRIVE  TAB.  This  shift  took  approximately  5 seconds  and  had 
several  disadvantages  (SER  10-60-52).  Lateral  control  in  the  manual  mode  was 
satisfactory.  A very  small  stick  deadband  was  evident.  Low  but  satisfactory 
roll  rates  were  obtainable  with  moderate  lateral  stick  forces.  Roll  rates 
appeared  to  be  limited  by  tab  authority. 

Rudder  forces  were  high  and  authority  was  limited.  Large  pitch  force  changes 
were  needed  during  moderate  sideslips  to  correct  for  changes  in  elevator  tab 
effectiveness.  Directional  control  was  considered  satisfactory. 

Pitch  control  was  characterized  by  high  forces,  a large  deadband  and  an  apparent 
lag  in  aircraft  response.  Precision  pitch  control  was  very  difficult  and  required 
maximum  pilot  attention.  Pitch  control  was  grossly  affected  by  power  changes. 

The  addition  of  maximum  power  was  generally  not  controllable  at  high  airspeeds 
without  the  aid  of  pitch  trim  even  in  a forward  c.g.  configuration.  At  landing 
and  approach  speeds,  the  pitch  up  was  controllable  to  approximately  150  KIAS  with 
a forward  c.g.;  however,  control  was  not  available  at  full  power  with  an  aft  c.g. 
Reduction  in  power  to  idle  produced  a nosedown  trim  change  which  was  less  in 
magnitude  but  difficult  to  control.  The  effects  of  small  power  changes  at  approach 
speeds  were  noticeable  and  produced  an  immediate  increase  in  elevator  forces  from 
trim.  Response  of  the  pitch  trim  provided  by  the  elevator  tab  was  effective  in 
helping  to  control  the  excessive  forces  over  a limited  airspeed  envelope.  Trim 
authority  was  dependent  upon  c.g.,  airspeed,  and  power.  At  maximum  power  with 
a forward  c.g.,  nosedown  trim  authority  was  available  to  approximately  240  KIAS. 
With  an  aft  c.g.  authority  was  limited  to  approximately  125  KIAS.  Noseup  trim 
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A-10A  TEST  RESULTS  CONTINUED: 


authority  was  also  dependent  upon  power,  airspeed,  and  c.g.  Airspeed  limits 
were  not  obtained  in  each  case;  however,  pitch  trim  was  available  for  landings 
at  both  forward  and  aft  c.g.  with  power  set  for  moderate  descent  rates. 

A qualitative  evaluation  of  manual  mode  flying  qualities  is  presented  in  the 
Performance  and  Flying  Qualities  Test  report. 

No  problems  were  experienced  during  the  manual  mode  transition  with  the  speed 
brakes  at  20  percent.  The  shift  to  the  DRIVE  TAB  position  was  accomplished 
normally  and  flying  qualities  were  very  similar  to  those  normally  experienced 
in  the  manual  mode.  The  emergency  speed  brake  retract  was  then  used  to  retract 
the  speed  brakes. 

During  the  20  degree  dive,  200  KIAS  manual  mode  transition,  a large  pitch  down 
trim  change  was  experienced.  Maximum  aft  stick  force  was  required  to  maintain 
the  dive  angle  and  pullout  was  accomplished  using  ptich  trim.  Approximately 
2,000  feet  were  lost  between  hydraulic  failure  and  completion  of  the  pullout. 
Additional  tests  would  have  to  be  conducted  before  any  conclusions  on  pullout 
recovery  in  the  manual  mode  could  be  made. 

The  lack  of  an  adequate  precision  pitch  control  system  combined  with  the  large 
pitch  trim  changes  caused  by  small  power  changes  made  landing  very  difficult 
under  ideal  weather  conditions  and  with  maximum  pilot  attention. 

The  primary  use  of  the  manual  control  system  would  be  an  emergency  return  to 
base  and  landing.  The  manual  control  system  was  satisfactory  for  cruise  control 
to  return  to  base;  however,  it  was  marginal  for  landing  under  ideal  conditions. 

In  summary,  the  primary  deficiencies  of  the  manual  reversion  system  were: 

1.  Extreme  pitch  changes  during  transition. 

2.  Lack  of  adequate  switching  (SER  10-60-52). 

3.  Unsatisfactory  pitch  trim  authority  for  all  c.g.'s.  This  severely 
restricted  "fly  home"  airspeed  in  an  aft  c.g.  configuration.  It  also  severely 
restricted  go-around  capability  during  landing  approach  with  an  aft  c.g. 

4.  Marginal  longitudinal  control  for  landing. 

REMARKS: 

The  above  results  were  based  on  a very  limited  evaluation  which  consisted  of 
approximately  5 flight  hours  and  two  manual  reversion  landings.  A complete 
evaluation  of  the  manual  reversion  mode  would  include: 

1.  Additional  definition  of  the  pitch  trim  change  experienced  during 
transition. 

2.  Additional  tests  with  the  speed  brakes  extended  during  transition. 

3.  Definition  of  the  dive  pullout  recovery  envelope. 

4.  Additional  landing  tests  including  corsswind  landings  and  engine  out 
landings. 


AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  A-lOA  Systems  Evaluation 

TEST* 

Primary  Flight  Controls  - Emergency  Disengage 
System 

DETAILED  TEST  CONDITION  OR  GOAL: 


SSEB  RECEIPT: 
LOG  NUMBER:".”  " 


To  evaluate  the  functional  adequacy  of  the  aileron  and  elevator  emergency 
disengage  system.  The  right  aileron  was  disengaged  while  in  level  flight  at 
15,000  feet  pressure  altitude.  Typical  maneuvers  were  performed  including  30  degree 
bank-to-bank  rolls  and  2 g turns.  The  test  was  then  repeated  with  the  left  aileron 
disengaged.  The  right  and  left  elevator  disengage  system  was  evaluated  in  a 
similar  manner.  All  control  disengagements  were  made  with  the  stick  in  the  neutral 
position.  The  functional  adequacy  of  the  disengage  systems  v/as  also  evaluated 
with  the  No.  1 and  No.  2 hydraulic  systems  separately  shutdown. 


A-lOA  TEST  RESULTS: 

The  functional  adequacy  of  the  aileron  and  elevator  disengage  systems  was 
satisfactory.  All  disengagements  and  reengagements  were  easily  performed.  With 
one  aileron  disengaged,  a marked  decrease  in  roll  rate  and  slight  aircraft  buffeting 
were  experienced  when  rolling  into  the  inoperative  aileron.  A decrease  in  lateral 
stick  force  and  approximately  normal  roll  rates  were  experienced  when  rolling 
away  from  the  inoperative  aileron.  These  differences  in  roll  rate  were  attirbuted 
to  the  large  amount  of  adverse  or  proverse  yaw  (respectively)  which  was  associated 
with  a one  aileron  operation.  Overall  aircraft  control  v/as  satisfactory.  With 
one  elevator  disengaged,  slightly  lov/er  longitudinal  stick  forces  were  experienced 
with  no  change  in  aircraft  response.  However,  although  the  control  cables  to  one 
side  of  the  elevator  were  disengaged,  the  right  and  left  elevators  were  still 
linked  together  by  the  carry- through  torque  tube  and  asymmetric  elevator  deflection 
was  not  obtained.  No  significant  change  in  operation  of  the  aileron  and  elevator 
disengage  systems  was  noted  with  either  hydraulic  system  shutdown,  although  elevator 
forces  increased  when  the  power  side  v/as  disengaged. 

REMARKS : 

The  above  test  results  were  based  on  a very  limited  evaluation  (approximately  0.7 
hours).  All  results  were  qualitative.  A complete  evaluation  of  the  emergency 
disengagement  system  would  include: 

1.  Disengagements  with  the  stick  deflected  from  the  neutral  position. 

2.  Actual  disengagement  of  one  elevator. 

3.  Simulated  jam  conditions. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  A-10  Systems  Evaluation 


DATE; 


TEST:  Overall  Evaluation  of  Secondary  Flight  Control 

System 


SSEB  RECEIPT: 


L LOG  NUMBER:. 


DETAILED  TEST  CONDITION  OR  GOAL: 


To  evaluate  the  functional  adequacy  and  effectiveness  of  the  secondary  flight 
control  system.  The  secondary  flight  control  system  was  composed  of  the  flaps, 
speed  brakes  and  SAS. 


A-lOA  TEST  RESULTS: 

Desirable  Features: 

1.  Normal  operation 

2.  Emergency  speed  brake  and  flap  retraction 
Deficiencies: 

Deficiencies  of  the  secondary  flight  control  system  included: 


SER  NUMBER 

TITLE 

10-9-7 

Lack  of  access  to  speed  brake  actuator 

10-15-20 

Undesired  flap  blow  back 

10-22-15 

Poor  location  and  mode  of  actuation  of 
flap  control 

10-41-29 

Poor  setting  arrangement  for  speed  brake 
switch 

REMARKS:  j 

The  above  test  results  were  based  on  a very  limited  evaluation.  No  hydraulic  j 

system  instrumentation  was  available.  Individual  test  reports  on  each  subsystem  in-| 
eluding  the  secondary  flight  controls  are  attached.  A complete  evaluation  would 
include  similar  tests  with  critical  hydraulic  and  flight  control  parameters 
instrumented. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  A-10A  Systems  Evaluation  DATE; 


TEST:  Secondary  Flight  Controls  - Flaps 


DETAILED  TEST  CONDITION  OR  GOAL: 


t-  LOG  NUMBER:. 


To  evaluate  the  functional  adequacy  and  effectiveness  of  the  A-lOA  flaps  during 
normal  and  emergency  operation. 


A-lOA  TEST  RESULTS: 


Normal  Operation: 


Flap  extension  and  retraction  were  rapid  during  normal  operation,  which  was  a 
desirable  feature  since  it  enabled  flaps  to  be  used  for  improved  maneuvering 
at  low  speeds.  Flap  extension  to  20  degrees  required  approximately  3 seconds. 

Flap  retraction  was  slightly  faster. 

The  aircraft  experienced  a nosedown  trim  change  during  flap  extension  and  a 
noseup  trim  change  during  flap  retraction.  These  changes  were  very  noticeable 
and  objectionable  during  formation  flying. 

The  flap  lever  was  designed  with  detents  corresponding  to  the  recommended 
settings  for  takeoff,  landing  and  various  maneuvers.  This  would  have  been  an 
outstanding  feature  allowing  precise  flap  settings  without  a great  deal  of 
pilot  attention;  however,  the  lever  detents  we re  so  poorly  defined  and  calibrated 
that  his  feature  was  unusable  during  the  Task  II  evaluation  (SER  10-22-15). 

Differences  due  to  blowback  between  selected  flap  position  and  actual  flap 
position  were  experienced  when  the  selected  flap  position  was  approximately 
20  degrees  or  greater  (SER  10-15-20). 

Emergency  Operation: 

The  emergency  flap  retraction  system  performed  satisfactorily,  retracting  the 
flaps  from  20  degrees  to  approximately  5 degrees  in  10  seconds  The  emergency 
retract  was  tested  with  the  No.  2 Hydraulic  system  and  with  both  hydraulic  systems 
shutdown.  The  flap  blowback  protection  system  that  was  designed  to  automatically 
retract  the  flaps  at  approximately  230  knots  was  not  evaluated  during  Task  II. 

REMARKS : 

The  above  test  results  were  based  on  a very  limited  evaluation  which  consisted 
mainly  of  monitoring  system  operation  during  Task  II.  No  hydraulic  system 
instrumentation  was  available.  A complete  evaluation  would  include  similar 
tests  with  critical  hydraulic  system  parameters  instrumented. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 

CATEGORY:  _ 

A-10A  Systems  Evaluation 

DATE; 

TEST: 

Secondary  Flight  Control  System-Speed  Brakes 

SSEB  RECEIPT": 

- LOG  NUMBER:. 

DETAILED  TEST  CONDITION  OR  GOAL: 

To  evaluate  the  functional  adequacy  and  effectiveness  of  the  speed  brakes  during 
normal  and  emergency  operations. 


A-10A  TEST  RESULTS: 

Normal  Operations: 

The  functional  adequacy  and  effectiveness  of  the  speed  brakes  was  considered 
satisfactory.  The  A-10A  speed  brakes  were  very  effective  drag  devices  both 
in-flight  and  during  landing  roll.  The  preselect  control  was  a definite  asset, 
allowing  the  pilot  to  preset  speed  brake  setting  prior  to  extension.  During 
weapons  delivery  missions,  the  desired  speed  brake  setting  would  be  selected  prior 
to  roll-in.  Immediately  after  roll-in,  extension  of  the  speed  brakes  to  the 
preselected  setting  was  accomplished  by  simply  actuating  the  throttle  mounted 
speed  brake  switch.  This  was  extremely  desirable  because  pilot  attention  was 
not  distracted  to  adjust  speed  brakes  during  the  critical  tracking  seconds 
after  roll-in. 

The  speed  brake  limiting  feature  performed  satisfactorily,  limiting  speed  brake 
extension  to  80  percent  in-flight.  Extension  to  100  percent  was  available  on 
the  ground. 

Slight  nosedown  and  lateral  trim  changes  occurred  during  speed  brake  actuation 
in-flight.  The  nosedown  trim  change  was  the  result  of  too  much  trim  correction 
in  the  pitch  SAS/speed  brake  interconnect.  The  trim  correction  was  made  to  compen- 
sate for  the  noseup  trim  change  that  normally  accompanied  speed  brake  extension. 

The  lateral  trim  change  (rolloff)  resulting  from  speed  brake  actuation  was  not 
predictable  in  either  direction  or  magnitude.  Rolloffs  of  up  to  approximately 
10  degrees  were  experienced  intermittently  throughout  Task  II.  Although  the 
rolloff  was  easily  controlled,  it  usually  resulted  in  pilot  distraction  especially 
during  weapons  delivery.  It  also  degraded  precise  formation  flying.  The  rolloff 
was  caused  by  slight  asymmetric  opening  of  the  speed  brakes.  Several  attempts 
to  adjust  the  system  were  made,  however  the  intermittent  rolloff  was  not  eliminated. 

Speed  brake  actuation  was  relatively  fast,  which  normally  would  have  been  good. 
However,  due  to  the  poor  design  of  the  speed  brake  switch  on  the  throttle 
(SER  10-41-29),  the  tendency  to  overshoot  the  desired  setting  was  increased  when- 
ever speed  brakes  were  used  without  preselecting  a desired  setting.  Additional 
pilot  attention  was  necessary  during  these  occasions  for  precise  incremental 
extension. 

Emergency  Operations: 

Operation  of  the  emergency  speed  brake  retract  system  was  satisfactory.  Initial 
actuation  of  the  emergency  retract  closed  the  speed  brakes  from  40  percent  extension 
to  10  percent  extension  within  5 seconds.  The  speed  brakes  then  bled  slowly  into 
5 percent  extension  after  some  aileron  movement,  and  remained  in  that  position 
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A-10A  TEST  RESULTS  CONTINUED: 


for  several  minutes  before  completely  closing.  The  emergency  retract  was  tested 
with  the  No.  1 hydraulic  system  as  well  as  both  hydraulic  systems  shutdown. 

REMARKS: 

The  above  test  results  were  based  on  a very  limited  evaluation  which  consisted 
mainly  of  monitoring  system  operation  during  Task  II.  No  hydraulic  system 
instrumentation  was  available.  A complete  evaluation  would  include  similar  tests 
with  critical  hydraulic  system  parameters  instrumented. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 

CATEGORY:  A-10A  Systems  Evaluation  DATE; 


TEST:  Secondary  Flight  Controls  - SAS 


SSED  RECEIPT: 


LOG  NUMBER: . 


DETAILED  TEST  CONDITION  OR  GOAL: 


To  evaluate  the  functional  adequacy  and  effectiveness  of  the  SAS. 


A-lOA  TEST  RESULTS: 


In  general,  the  SAS  system  operated  satisfactorily  during  normal  operation 
throughout  Task  II.  It  was  considered  a definite  asset  especially  during 
tracking  maneuvers. 


Both  pitch  and  yaw  stability  augmentation  systems  were  provided.  The  yaw  SAS 
had  a separate  channel  and  engagement  switch  for  each  rudder.  When  power  from 
one  hydraulic  system  was  lost,  both  SAS  rudder  channels  automatically  disengaged. 
This  resulted  in  a yaw  transient.  In  order  to  reestablish  SAS  authority  on  the 
powered  rudder  this  channel  had  to  be  reengaged.  If  the  loss  of  power  from 
one  hydraulic  system  occurred  during  rolling  or  turning  maneuvers  or  during  the 
loss  of  an  engine,  this  transient  probably  would  be  objectionable.  The  transient 
could  be  avoided  if  loss  of  one  yaw  channel  did  not  automatically  disengage  the 
other  channel.  However,  this  would  probably  necessitate  elimination  of  the 
comparison  feature  between  the  two  channels.  A study  should  be  initiated  to 
determine  the  most  desirable  mode  of  operation.  A SER  will  be  submitted  on  the 
iroblem.. 


During  the  dual  generator  out  test,  the  right  rudder  remained  in  a position  of 
approximately  one-quarter  rudder  deflection  while  the  left  rudder  remained 
in  the  trail  position  (zero  deflection)  with  the  rudder  pedals  neutral.  This 
resulted  in  a left  skid  of  approximately  3 degrees.  The  rudders  remained  in 
this  configuration  throughout  the  period  that  the  generators  were  shutdown.  The 
test  was  repeated  and  the  asymmetric  rudder  condition  did  not  occur.  It  was  felt 
that  the  asymmetric  rudder  condition  was  probably  caused  by  the  SAS,  although 
positive  evidence  of  this  was  not  obtained.  Further  investigation  should  be 
conducted  during  Task  III  to  determine  the  effects  of  a dual  generator  failure 
on  the  SAS  system. 


No  problems  were  observed  with  the  pitch  SAS.  Quantitative  information  on  the 
SAS  system  can  be  obtained  from  the  A-lOA  Performance  and  Flying  Qualities  Report. 


REMARKS: 


The  abo.ve  test  results  were  based  on  a very  limited  evaluation  which  consisted 
primarily  of  monitoring  system  operation  during  Task  II. 
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CATEGORY:  a-10A  Systems  Evaluation 

DATE; 

TEST:  Overall  Evaluation  of  Propulsion  System 

SSLD  RECEIPT: 

- LOG  NUMBER: . 

DETAILED  TEST  CONDITION  OR  GOAL: 

To  evaluate  the  functional  adequacy  and  effectiveness  of  the  propulsion  system 

AX  AIR  FORCE  C VALUATION  TEST  RESULTS 


A-IOA  TEST  RESULTS: 

Desirable  Features: 

The  following  areas  were  considered  outstanding  or  satisfactory  and  would  enhance 
the  aircraft's  capability  to  conduct  its  design  mission: 

1.  Airstart  capability  (crossbleed  or  APU  assist) 

2.  Engine  response  to  throttle  bursts/chops  (throttle  transients) 

3.  FOD  susceptibility 

4.  Detection  susceptibility 

5.  Engine/M61A1  gun  compatibility 

6.  Flight  Operations 

7.  Ground  Operations 

Further  details  on  these  areas  can  be  found  in  the  attached  test  reports. 
Deficiencies: 

The  compatability  of  the  YTF34/F5  engines  with  the  A-IOA  airframe  was  unacceptable. 
The  susceptibility  of  the  engines  to  compressor  stall  and  turbine  overtemperature 
at  high  angles  of  attack  had  an  adverse  effect  upon  mission  effectiveness  and 
safety  of  flight,  and  degraded  performance.  The  AEPS  (Automatic  Engine  Protection 
System)  protected  the  engines  from  the  stall  problem;  however,  the  automatic 
engine  rollback  and  power  loss  associated  with  the  AEPS  was  distracting  and 
dangerous.  Further  details  regarding  the  limitations  of  the  AEPS  can  be  found  in 
the  Propulsion  - Normal  Operation  Test  Results  and  in  the  Performance  and  Flying 
Qualities  Test  Report.  Other  problems  are  contained  in  the  following  SER's: 


SER  NUMBER 


TITLE 


10-1-4 

Poor  location  (too  far  forward)  of  throttles 

10-2-1 

Unacceptable  closeness  of  throttles 

10-21-14 

Poor  location  and  actuation  of  throttle 
friction  control 

10-25-18 

Difficulty  in  reading  and  interpreting  fan 
tachometer 

10-39-28 

Poor  grouping  of  engine  instruments 

10-66-56 

Hot  airs tarts  with  throttles  forward  of  idle 

10-65-55 

Coking  of  carbureting  scrolls 
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REMARKS: 

The  above  test  results  were  based  on  a limited  evaluation.  Approximately  7 
hours  of  flight  time  was  devoted  to  propulsion  which  consisted  primarily  of 
airstart  and  throttle  transient  tests.  The  remaining  results  were  based  only 
on  monitoring  system  operation  during  Task  II.  Areas  which  require  additional 
testing  include: 

1.  Airstarts 

2.  Throttle  Transients 

3.  Engine/Gun  campatibil ity 

4.  Operation  with  alternate  fuels 

5.  High  engine  time 


AX  AIR  TORCH  ('VALUATION  TF.ST  RESULTS 


CATEGORY:  . 1A(I  e . _ . .. 

A-lOA  Systems  Evaluation 

DATE; 

12  December  1972 

TEST: 

SSEU  RECEIPT: 

Propulsion  - Normal  Operations 

- LOG  NUMBER:. 

DETAILED  TEST  CONDITION  OR  GOAL: 

The  propulsion  system  was  qualitatively  evaluated  during  normal  operation. 
Particular  attention  was  given  to  the  following  areas: 

1.  Engine/airframe  compatibility 

2.  Engine/M61A1  gun  compatibility 

3.  Ground  operations 

4.  Flight  operations 

5.  FOD  susceptibility 

6.  Detection  susceptibility 

• 

A-lOA  TEST  RESULTS: 

Engine/Ai rframe  Compatibility  Test  Results: 

The  comnatibility  of  the  YTF34/F5  engine  with  the  A-lOA  airframe  was  unacceptable. 
During  the  Task  I effort  it  was  found  that  the  engines  had  a tendency  to  stall  and 
flaineout  at  high  angles  of  attack  (AOA)  during  accelerated  maneuvers.  An  investi- 
gation of  the  problem  showed  that  at  high  angles  of  attack  excessive  turbulence 
was  generated  in  the  fusel age/wing  root  area.  This  turbulence  was  often  of 
sufficient  strength  to  disturb  significantly  the  engine  inlet  flow  field.  The 
disturbances  caused  insufficient  engine  airflow  and  compressor  stalls  which  resulted 
in  interturbine  temperatures  of  up  to  1150  degrees  C.  If  was  also  found  that 
during  1-g  stalls  at  idle  power,  the  engines  operated  normally  even  though  the 
angle  of  attack  was  high. 

To  provide  a temporary  fix  for  the  problem  tre  contractor  developed  an  inlet 
disturbance  detection  system.  This  system  consisted  of  two  dynamic  pressure  ports, 
one  at  the  six  o'clock  position  below  the  inlet  lip  and  one  inside  the  inlet. 

These  two  pressures  were  continuously  compared.  When  they  differed  by  a fixed, 
preset  value,  indicating  an  inlet  disturbance,  a signal  was  generated  which 
activated  the  rocket  gas  ingestion  system  ( RGI ) for  a minimum  period  of  one  second. 
The  RGI  system  remained  activated  as  long  as  the  disturbance  continued.  With  the 
RGI  system  activated,  it  was  found  that  compressor  stalls  and  the  resulting  turbine 
overtemperatures  were  prevented.  The  RGI  system  was  installed  on  the  TF34  engine 
specifically  for  use  with  the  S-3A  aircraft  to  provide  engine  protection  during 
rocket  firing.  The  system  consisted  of  several  engine  protection  features.  Upon 
activation,  the  fuel  flow  decreased  to  drive  Ng  below  80  percent,  the  compressor 
inlet  variable  guide  vanes  closed  down  to  the  low  speed  condition,  and  continuous 
ignition  was  initiated.  Although  engine  protection  was  provided,  the  major  dis- 
advantage of  the  system  was  the  almost  immediate  power  loss  associated  with  RGI 
activation.  The  combined  inlet  detection  system  and  RGI  system  were  called  AEPS 
(Automatic  Engine  Protection  System). 

Originally  a pitch  rate  lockout  was  incorporated  into  the  AEPS  to  preclude  RGI 
activation  during  unaccelerated  1-g  stalls.  With  the  pitch  rate  lockout,  both  a. 
pitch  rate  signal  and  the  inlet  disturbance  signal  were  required  for  RGI  activation. 
The  pitch  rate  signal  was  activated  when  aircraft  pitch  rate  was  eight  degrees  per 
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A-10A  TEST  RESULTS  CONTINUED: 

second  or  more  as  indicated  by  the  SAS  gyro.  Early  in  the  Task  II  program, 
however,  it  was  found  that  1-g  stalls  would  cause  engine  stalls  if  the  engines 
were  operating  above  idle.  During  this  maneuver  the  AEPS  was  prevented  from 
operating  due  to  the  lack  of  the  pitch  rate  signal.  The  pitch  rate  signal 
was  not  activated  due  to  the  low  pitch  rate  associated  with  1-g  stalls.  Thus, 
it  was  necessary  to  incorporate  an  AOA  lockout  feature  into  the  AEPS.  With 
this  modification,  RGI  activation  would  be  allowed  if  the  AOA  reached  15  degrees 
and  the  inlet  disturbance  signal  was  present.  The  other  mode  of  activation 
was  also  retained,  namely  RGI  actuation  with  a pitch  rate  of  8 degrees  per 
second  or  above  and  the  inlet  disturbance  signal. 

Another  problem  with  the  AEPS  which  was  found  early  in  the  Task  II  program 
was  activation  of  the  AEPS  when  not  required.  This  was  experienced  mainly 
during  the  weapons  delivery  missions.  This  problem  was  solved  by  relocating 
the  two  dynamic  pressure  probes  to  within  the  engine  inlet  at  the  one  and 
five  o'clock  positions  (left  engine  looking  aft).  This  was  the  configuration 
of  the  AEPS  during  the  majority  of  Task  II.  No  serious  problems  with  engine 
stall  or  premature  actuation  were  experienced  with  the  AEPS  in  this  configuration. 
However,  the  AEPS  had  to  be  turned  off  during  takeoff  and  landing  in  order  to 
prevent  AEPS  activation  and  the  resultant  loss  of  thrust  during  these  critical 
phases  of  flight.  With  the  AEPS  off,  automatic  engine  protection  was  not 
available  and  the  pilot  had  to  avoid  high  AOA  maneuvers  which  could  cause 
engine  stall.  The  required  on-off  switching  of  the  AEPS  also  increased  pilot 
workload. 

The  AEPS  is  considered  an  unacceptable  solution  to  the  engine/airframe 
compatibility  problem  for  several  reasons.  First,  wing  stalls  with  the  A-10A 
will  be  a fairly  common  occurrence.  The  aircraft  operates  at  angles  of  attack 
near  the  stall  to  accomplish  its  mission,  and  there  is  very  little  or  no 
aerodynamic  stall  warning;  therefore,  it  is  anticipated  that  all  three  stall 
modes  (accelerated,  1-g  above  idle  power,  and  1-g  idle  power)  will  be  experienced 
often.  Since  engine  compressor  stalls  and  overtemperatures  occurred  before 
or  during  wing  stalls,  in  many  cases  the  first  indication  the  pilot  had  that 
he  was  in  an  attitude  dangerous  to  the  engines  was  the  activation  of  the  AEPS 
and  immediate  loss  of  thrust.  The  situation  is  made  even  more  serious  since 
the  aircraft  is  designed  to  have  its  greatest  use  at  low  altitudes.  The 
implications  for  safety  of  flight  are  obvious. 

Second,  the  maintainability  and  reliability  characteristics  of  the  AEPS  system 
were  largely  unknown  and  failure,  degradation,  or  simply  misadjustment  of  the 
AEPS  could  occur.  Very  sensitive  adjustments  were  required  for  the  AEPS  to 
function  properly.  Misadjustment  could  easily  result  in  engine  rollback  when 
not  required,  engine  shutdown  to  avoid  overtemperature,  severe  damage  to  the 
engines  from  overtemperature,  or  possibly  loss  of  the  aircraft  if  loss  of 
thrust  occurred  at  low  altitude.  The  pilots  felt  that  they  had  to  continually 
monitor  the  AOA,  normal  load  factor,  and  particularly  ITT  to  guard  against 
engine  overtemperatures  in  the  event  of  AEPS  failure  or  misadjustment.  This 
constant  monitoring  detracted  the  pilot's  attention  from  the  primary  requirements 
of  their  mission,  adversely  affecting  mission  effectiveness.  Also,  the  require- 
ment to  turn  the  AEPS  off  during  takeoff  and  landing  increased  pilot  workload 
due  to  the  switching  and  AOA  monitoring  required. 
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Third,  the  AEPS  limited  aircraft  turning  and  pullout  performance  by  automatically 
reducing  thrust  at  high  angles  of  attack.  Further  details  on  this  aspect  of 
the  AEPS  can  be  found  in  the  Performance  and  Flying  Qualities  Evaluation  Test 
Report. 

The  above  considerations  make  the  AEPS  unacceptable  from  safety  of  flight 
and  mission  effectiveness  standpoints. 

The  contractor  has  undertaken  an  investigation  into  various  aerodynamic  solutions 
to  the  problem.  During  Task  I these  included  a fixed  leading  edge  slat  in 
various  positions,  a fusel age/wing  root  filet,  and  various  configurations  of  wing 
vortex  generators  and  fences.  The  objective  of  these  possible  solutions  was  to 
improve  the  airflow  in  the  wing  root  area  at  high  angles  of  attack.  Since  none 
of  these  configurations  were  evaluated  by  Air  Force  pilots,  no  conclusions  can 
be  made.  Any  proposed  solution  to  the  engine/airframe  compatibility  problem  will 
require  a complete  flight  test  evaluation. 

Engine/M61A1  Gun  Compatibility  Test  Results: 

No  specific  engine/M61Al  gun  compatibility  tests  were  performed.  However,  engine 
operation  was  monitored  throughout  the  gun  firing  portion  of  the  Task  II  weapons 
delivery  missions.  The  compatibility  of  the  M61A1  gun  with  the  YTF34/F5  engine 
was  satisfactory.  During  the  Task  II  weapons  delivery  missions,  nearly  300  gun 
firing  passes  were  made  at  300  KIAS/45  degrees  dive  angle  and  175  KIAS/15  degrees 
dive  angle.  Engine  power  was  at  idle  during  gunnery  passes.  Engine  operation 
was  monitored  during  gunnery  passes  and  it  was  found  that  compressor  stalls, 
flameouts,  torching,  or  other  unfavorable  conditions  resulting  from  gun  firing 
were  not  present. 

Photographic  coverage  indicated  that  approximately  two  thirds  of  the  gun  gas 
emitted  flowed  harmlessly  under  the  wing.  It  was  also  observed  that  the 
remaining  third  of  the  gas  flowed  over  the  top  of  the  wing  and  into  the  engine. 
Since  engine  operation  was  not  affected,  apparently  the  gas  was  sufficiently 
diluted  and  cooled  prior  to  engine  ingestion.  It  should  be  pointed  out, 
however,  that  much  larger  quantities  of  gun  gas  will  be  present  with  the  GAU-8 
30mm  gun  system  which  is  being  planned  for  the  A-X  aircraft.  Based  on  the  gas 
flow  patterns  observed,  engine  gas  ingestion  problems  may  be  present  when 
operating  with  the  GAU-8  gun  system. 

FOP  Susceptibility: 

The  resistance  to  foreign  object  damage  (F0D)  of  the  A-10A  engine/airframe 
combination  was  considered  outstanding.  The  engines  were  located  approximately 
ten  feet  above  the  ground  with  the  inlet  sixteen  inches  above  and  just  forward 
of  the  wing  trailing  edge.  In  this  location  the  wing  shielded  the  engine  from 
the  ground  which  protected  the  engine  from  ingestion  of  foreign  objects.  No 
problem  with  F0D  was  experienced  during  Task  I or  Task  II.  It  is  anticipated 
that  F0D  susceptibility  will  also  be  low  during  rough  field  operations.  However, 
engine  ingestion  of  pieces  of  broken  canopy  is  a potential  hazard  in  the  event 
the  canopy  is  shattered  during  air  refueling,  combat  or  by  a bird  strike. 


Flight  Operations: 


In  general,  the  YTF34/F5  engines  were  easy  to  operate.  Flight  operations  were 
considered  satisfactory  except  in  the  following  areas: 

1.  Poor  location  of  the  throttles  (SER  10-1-4) 

2.  Location  of  throttle  friction  control  (SER  10-21-14) 

3.  Reading  fan  tachometer  (SER  10-25-18) 

4.  Grouping  of  engine  instruments  (SER  10-39-28) . 

Details  are  contained  in  the  cockpit  evaluation  report.  A problem  was  encountered 
with  the  throttles  during  idle  power  operation.  When  the  left  throttle  was  at 
idle,  shutting  down  the  right  engine  could  result  in  also  shutting  down  the  left 
engine  (SER  10-2-1).  Another  discrepancy  discovered  during  Task  II  was  coking 
of  the  carbureting  scrolls.  This  problem  required  a combustor  liner  inspection 
every  25  hours  of  operating  time  (SER  10-65-55).  Some  difficulty  was  also 
encountered  with  intermittent  illumination  of  the  engine  fire  warning  light 
when  there  was  no  overheat  or  fire  present.  Cause  of  this  discrepancy  was 
insufficient  securing  of  a section  of  the  detector  circuit  element.  This  allowed 
the  detector  element  to  come  into  contact  with  the  hot  turbine  section  of  the 
engine.  When  an  additional  clamp  was  provided  for  the  detector  elements,  no 
further  problem  was  encountered  with  the  system. 

Idle  Power  Descents: 

During  Task  II,  engine  operation  during  an  idle  power  (maximum  range)  descent 
from  20,000  to  5,000  feet  pressure  altitude  was  investigated.  Airspeed  was 
maintained  at  170  KIAS  and  significant  engine  parameters  were  continuously 
monitored  during  the  descent.  Engine  operation  was  satisfactory.  No  rpm 
rollback,  surging,  flameout,  or  other  unusual  operation  was  noted. 

Ground  Operations: 

The  only  specific  ground  tests  performed  on  the  YTF34/F5  engines  were  engine 
thrust  calibration  (trim  runs)  and  a noise  level  survey.  Results  of  the  noise 
level  survey  are  presented  in  the  PST&E  report.  Operations  were  monitored 
during  a variety  of  ground  activities  including  starting,  taxiing,  engine 
trimming,  and  thrust  calibrations.  Engine  starts  were  made  using  the  APU, 

API)  plus  crossbleed  assist,  and  ground  power  unit. 

All  ground  operations  monitored  were  satisfactory.  Ground  starts  took 
significantly  longer  and  were  somewhat  hotter  than  airstarts.  Typical  ground 
start  times  (time  to  idle)  for  APU  starts  were  40-60  seconds.  Typical  inter- 
turbine temperatures  were  580-630  degrees  C.  APU  assisted  ground  starts 
were  20-40  seconds  faster  and  approximately  40  degrees  C corler  than  ground 
power  unit  assisted  starts. 

All  pilots  remarked  that  idle  thrust  was  somewhat  high  for  taxiing.  The 
aircraft  could  easily  be  controlled  during  taxi  with  the  speed  brakes,  nosewheel 
steering,  and  wheel  brakes;  however,  the  high  frequency  of  brake  applications 
required  was  objectionable.  This  situation  was  usually  corrected  during  post 
landing  taxi  by  shutting  down  the  right  engine  and  taxiing  in  with  only  the  left 
engine  operating. 
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Detection  Susceptibility: 


Smoke  emission  of  the  YTF34/F5  engine  was  considered  satisfactory  within  the 
limits  of  the  evaluation  conducted  during  Task  II.  Exhaust  smoke  visibility 
was  monitored  during  ground  operations  and  throughout  the  weapons  delivery 
missions.  Exhaust  characteristics  were  observed  both  from  the  ground  and 
from  the  air  and  little  or  no  smoke  was  visible  from  most  of  these  operations. 
However,  a small  amount  of  smoke  was  usually  visible  when  the  throttles  were 
advanced  from  idle  to  maximum  power  as  during  pullout  from  a weapons  delivery 
pass.  This  was  considered  acceptable. 


Resistance  to  detection  during  night  operation  was  outstanding, 
plume  or  other  undesirable  characteristics  were  observed. 


No  exhaust 


Infrared  Radiation  (IR)  Signature: 


An  evaluation  of  the  IR  signature  was  made  at  the  Naval  Weapons  Center  at  China 
Lake,  California.  Results  will  be  reported  by  ASD  personnel. 


REMARKS: 


The  above  test  results  were  based  primarily  on  monitoring  system  operations 
during  the  Task  II  evaluation.  Areas  requiring  additional  testing  are  included 
in  the  report  covering  the  overall  evaluation  of  the  propulsion  system  and  are 
further  expanded  in  the  airstart  and  throttle  transient  evaluation  reports. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  „ 1AA  „ „ , . 

A-10A  Systems  Evaluation 

DATE;  1 

11  December  1972 

TEST: 

Propulsion  - Airstarts 

sslb  reUeTpTT 

- LOG  NUMBER:. 

DETAILED  TEST  CONDITION  OR  GOAL:  i 


Airstarts  were  accomplished  on  A-IOA  S/N  71-1369  and  71-1370.  APU-only  assisted  j 
airstarts  without  engine  crossbleed  assistance  could  not  be  obtained  without  5 

shutting  down  both  engines  and  were  not  accomplished  due  to  safety  considerations.  I 
| Boost  pumps  were  left  on  for  all  airstarts.  The  airstart  tests  were  divided  into 
j four  phases.  The  initial  phase  was  a survey  to  determine  any  difference  in 

airstart  time  as  a result  of  engine  cold  soak  time.  These  airstarts  were  performed 
in  level  flight  at  10,000  feet  pressure  altitude  and  220  KIAS.  Crossbleed  starts  . 
per  Flight  Manual  procedures  were  initiated  at  the  following  points  after  engine  ! 
shutdown: 

1.  As  gas  generator  speed  (Ng)  decreased  through  40  percent  rpm 

2.  As  Ng  decreased  through  20  percent  rpm 

3.  As  Ng  reached  stable  windmill  rpm 

4.  One  minute  after  Ng  reached  stable  windmill  rpm 

5.  Five  minutes  after  Ng  reached  stable  windmill  rpm 

The  second  phase  consisted  of  crossbleed  airstarts  during  level  flight  at  various 
airspeeds  from  Vmax  (single  engine)  to  1.2  Vstall  (approach  flaps)  at  5,000,  10,000, 

| and  15,000  feet  pressure  altitudes. 

The  third  or  maneuvering  flight  phase  consisted  of  crossbleed  airstarts  during  2 
g turns  with  the  test  engine  on  both  the  outside  and  inside  of  the  turn;  and  skids 
with  the  test  engine  both  leading  and  trailing.  Starts  were  also  performed  in  a 
simulated  weapons  delivery  pul  1 up  and  during  a sustained  idle  power  descent.  All 
maneuvering  starts  were  performed  at  10,000  feet  pressure  altitude  and  220  KIAS. 

The  fourth  phase  was  an  investigation  into  the  windmill  airstart  characteristics 
of  the  engine.  Unassisted  airstarts  were  attempted  at  altitudes  and  airspeeds 
I within  the  published  windmill  airstart  envelope.  The  test  engine  was  shutdown 
approximately  4,000  feet  above  the  desired  start  initiation  altitude.  The  pilot 
then  initiated  a dive  in  order  to  attain  the  test  airspeed.  Airstarts  were  I 

performed  in  two  ways;  as  Ng  decreased  through  10  percent  rpm  (during  engine  j 

wind  down  after  shutdown),  and  as  Ng  increased  through  10  percent  rpm.  Using  the  } 
latter  method,  the  engine  was  allowed  to  wind  down  to  below  10  percent  Ng  before  j 
the  dive  was  initiated.  The  starts  were  performed  at  airspeeds  which  accelerated  j 
the  engine  to  at  least  10  percent  Ng  as  specified  by  the  Flight  Manual  for  windmill j 
airstarts.  j 


A-IOA  TEST  RESULTS:  j 

Tei>t  -.results  are  tabulated  in  Table  I.  Figure  I is  an  airspeed/altitude  maxtrix  1 
showing  all  Task  II  airstarts.  Figure  JI  is  a presentation  of  all  windmill  airstarts 
performed  during  Task  II.  : 

j All  crossbleed  airstart  attempts  were  successful  with  the  exception  of  one  hot  ; 
i start  at  162  KIAS  and  12,900  feet  pressure  altitude.  For  this  start  the  throttle 

j for  the  operating  engine  was  inadvertently  left  in  IDLE  instead  of  at  85  percent  , 

] Ng  as  specified  in  the  Flight  Manual.  The  start  was  aborted  when  ITT  approached 

I 927  degrees  C (start  limit)  and  the  engine  was  later  successfully  started  using  (, 

I the  correct  setting  on  the  other  engine.  ^ 

Throttle  setting  during  assisted  airstarts  was  critical.  Attempts  made  with  the  ' 
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A-10A  TEST  RESULTS  CONTINUED: 

throttle  forward  of  the  idle  stop  resulted  in  hot  starts.  This  problem  was 
documented  in  SER  10-66-56. 

The  initial  phase  survey  showed  that  increasing  the  cold  soak  time  for  engine 
assisted  starts  resulted  in: 

1.  Increased  time  to  lightoff 

2.  Little  or  no  effect  on  time  to  idle 

3.  Lower  peak  ITT 

The  level  flight  phase  tests  indicated  that  a lower  airspeed  at  start  initiation 
resulted  in: 

1.  Little  or  no  effect  on  time  to  lightoff 

2.  No  effect  on  time  to  idle 

3.  Higher  peak  ITT 

It  was  also  found  during  the  level  flight  phase  that  a lower  altitude  at  start 
initiation  produced: 

1.  No  effect  on  time  to  lightoff 

2.  Shorter  time  to  idle 

3.  Higher  peak  ITT 

The  maneuvering  flight  phase  indicated  that  climbs,  dives,  sideslips  and  turns 
had  essentially  no  effect  on  airstart  lightoff,  time  to  idle  and  peak  ITT. 

The  windmill  airstart  phase  of  the  evaluation  showed  that  windmill  starts: 

1.  Could  not  be  obtained  at  airspeeds  less  than  255  KIAS  at  10,000  feet 
without  exceeding  the  927  degree  C ITT  limit.  This  airspeed  is  approximately 
25  KIAS  greater  than  that  specified  in  the  windmill  airstart  envelope  presented 
in  the  Flight  Manual.  In  addition,  the  minimum  airspeed  required  for  successful 
airstarts  at  higher  altitudes  appeared  to  be  20  to  30  KIAS  greater  than  that 
specified  in  the  Flight  Manual  envelope. 

2.  Had  no  effect  on  time  to  lightoff 

3.  Increased  time  to  idle 

4.  Increase  peak  ITT 

5.  Were  more  likely  to  be  successful  if  the  ITT  at  start  initiation  was 
less  than  100  degrees  C. 

6.  Required  at  least  10  percent  Ng  at  start  initiation 

7.  Required  an  altitude  loss  during  dive  of  up  to  9,000  feet  to  attain 
the  speed  required  for  a successful  start. 

REMARKS: 


Time  constraints  resulting  from  the  limited  test  time  allotted  for  systems 
testing  during  the  AFFE  prevented  this  test  series  from  being  a complete  airstart 
envelope  verification  of  the  A-10A/YTF34  airframe/engine  combination.  Areas 
which  require  additional  testing  include: 

1.  Maximum  airstart  altitude 

2.  Maximum  airstart  MACH  number 

3.  Windmilling  airstarts  at  maximum  altitude  and  airspeed 

4.  Airstart  capability  with  alternate  fuels  such  as  OP-5  or  JP-8 


A-10  AIRSTARI  TEST  DATA  SUMMARY 


A-10  AIRSTART  TEST  DATA  SUMMARY 


1I1I1IIIIIIIIIIIIU 

mammm 

B— ■■— 


LO  r- 

CTV  LD  LO 


CVJ  CO  C\] 

CV1J  r-i  r— 


PRELIMINARY  T.O.  1A-10A-1SS-2 


25,000 


20,000 


Altitude 

(ft) 


15,000 


10,000 


5,000 


Task  II  0L 

Windmill  Airstarts  0 


» 

1 

j 

! . 
t 

• i 

Hot  and 

: Standard  Daj^ 

. • » , . . 

, * i . . 

1 

t 

1 

. t 

1 

i • 

• f 

; 1 ; 

Starter  Ass^t ' 

■ Required  ^ - 

■ • 

• ’ 

i 

I 

‘ | 

; Task 
Wi ndmi 

II  - iA-10  ‘ 
11  Airstarts 

■ • ■ i 

• • » 

: 

1 

Cold  Day  i 


! ; Starter  Assist  • 
-j — Not  Required  ■ 


Ng  decreasing  Q $uccessful  start  Indicated  Airspeed  - Knots 
Ng  increasing  Q 


Ng  decreasing  ^ 
Ng  increasing  # 


Hot  start 


A-10A/YTF34/F5 
Windmill  Start  Envelope 
Note:  As  per  Flight  Manual  procedures, 
Ng  must  be  equal  to  or  greater 
tnan  10%  at  start  attempt. 


Figure  II 


74 


AX  AIR  FORCE  EVALUATION  TEST  RESULl 

‘S 

CATEGORY:  A_i0A  SYSTEMS  EVALUATION 

DATE; 

TEST: 

Propulsion  - Throttle  Transients 

SSLb  RECEIPT: 

- LOG  NUMBER:. 

DETAILED  iil'T  CONDITION  OR  GOAL: 


The  objective  of  the  throttle  transient  evaluation  was  to  determine  the  effect  of 
rapid  power  changes  on  engine  operation.  The  evaluation  consisted  of  throttle 
bursts  ("<_ccels"  or  rapid  throttle  movement  from  idle  to  maximum  power),  chops 
("decels"  or  rapid  throttle  movement  from  maximum  power  to  idle);  and  "bodies" 

(a  chop  followed  immediately  by  a burst). 

The  throttle  transients  were  accomplished  at  5,000,  10,000  and  20,000  feet  pressure 
altitude  and  at  airspeeds  from  150  KIAS  to  Vmax.  Transients  were  first  accomplished’ 
in  level  flight.  Transients  during  maneuvering  flight  were  performed  at  10,000 
feet  pressure  altitude  and  at  airspeeds  from  170  to  300  KIAS.  Toe  maneuvers  were: 

(1)  Turns  into  and  away  from  the  test  engine  at  a medium  and  hign  normal  load 
factor. 

(2)  Skids  into  and  away  from  the  test  engine. 

(3)  Maximum  rate  climbs  simulating  a pul  1 up  from  a weapons  delivery  pass. 

(■1)  A maximum  range  idle  descent. 

All  throttle  transients  were  performed  with  boost  pumps  on  per  Flight  Manual. 

A-10A  TEST  RESULTS 

Table  1 presents  the  result  of  throttle  transients.  Figures  1 through  3 present 
an  airspeed/altitude  matrix  of  all  Task  II  transients. 

The  results  of  the  throttle  transient  evaluation  showed  that: 

(1)  Time  required  for  Ng  stabilization  was  greater  for  decels  than  for  accels  at 
all  airspeeds,  altitudes,  and  maneuver  conditions. 

(2)  Time  required  for  Ng  stabilization  was  greater  for  accels  than  for  bodies  at 
all  flight  conditions. 

(3)  Time  required  for  Ng  stabilization  following  a decel  increased  with  altitude 
and  airspeed,  but  was  unaffected  by  high  and  medium  normal  load  factors. 

(4)  Time  required  for  Ng  stabilization  following  accels  end  bodies  was  unaffectei 
by  airspeed,  altitude,  or  maneuver  condition. 

v-r.gine  operation  during  throttle  transients  was  satisfactory. 

Remarks : 

This  evaluation  was  a cursory  investigation  of  engine  response  to  rapid  throttle 
movements.  Areas  which  require  additional  testing  include: 
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(1)  Transients  at  stall/landing/go-around  airspeed 

(2)  Transients  during  high  altitude  maneuvering  flight 


(3)  Transients  during  gun  fire  in  level  flight  and  high  and  medium  normal 
load  factors. 


(4)  Transients  using  alternate  fuels  such  as  JP-5  or  JP-8 
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AX  AIR  1 OUt  1 1 VAI 11 A i ION  II  M III  Mil  1 ‘. 

CAM  l.tJltY : . 

UAII  . 

A-10A  Systems  Evaluation 

14  December  1972 

TEST: 

Overall  Evaluation  of  the  A-10A 
Auxiliary  Power  Unit  (APU) 

:>5lli  RlC.lIl’T: 

LOG  NUMiiLK: 

DETAILED  TEST  CONDITION  OR  GOAL: 

To  evaluate  the  functional  adequacy  and  effectiveness  of  the  APU. 


A-10A  TEST  RESULTS: 
Desirable  Features: 


contribute  to  mission  effectiveness: 


The  following  areas  were  considered  satisfactory  and  would 


1. 

2. 

3. 


Autonomous  operation 
Ground  engine  starting 

Source  of  bleed  air  for  ground  cockpit  cooling 


Further  details  on  the  above  areas  are  described  in  the  propulsion  system 
evaluation  reports  and  in  the  normal  operation  section  of  the  APU  evaluation. 


Deficiencies:  One  potential  problem  concerned  the  susceptibility  of  the  APU 


inlet  to  dust  and  dirt  ingestion  during  rough  field  operation  (SER  10-50-39). 
A second  deficiency  related  to  the  unacceptable  location  of  the  emergency 
fuel  shutoff  valve  for  the  APU  (SER  10-3-35). 


REMARKS : 


Time  constraints  resulting  from  the  limited  time  allotted  for  systems  testing 
during  the  AFFE  prevented  a complete  APU  evaluation.  No  specific  tests  were 
conducted  on  the  APU  system.  Qualitative  test  results  were  obtained  by 
monitoring  APU  operation  on  the  ground  and  during  airborne  systems  and  performance 
tests.  Areas  which  require  additional  testing  include: 


1.  APU  operation  throughout  the  A-10A  airspeed/altitude  envelope 

2.  APU  assisted  airstarts  throughout  the  airstart  envelope 

3.  ECS  efficiency  using  APU  air 

4.  Capability  of  supplying  the  environmental  control  system  requirements 
for  production  avionics  cooling 

5.  Adverse  weather  operation 
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1 OAfLGORY : 

1 A-10A  Systems  Evaluation 

DAI  1 . 

..  . .14,  December.  .19.7.2  . 
:»m  r>  la  Ci  fi’T. 

TEST: 

Auxiliary  Power  Unit  - Normal  Operation 

LOG  NUMiii  K: 

DETAILED  TEST  CONDITION  OR  GOAL:  ] 

The  Auxiliary  Power  Unit  evaluation  consisted  of  monitoring  normal  operation  and 
problem  areas,  performing  ground  starts,  and  qualitatively  evaluating  the 
capability  of  the  APU  to  provide  crc'sbleed  air  for  engine  start  and  ECS  operation. 


A-10A  TEST  RESULTS: 


The  APU  was  used  to  supply  crossbleed  air  for  approximately  one-third  of  the 
engine  ground  starts  during  Task  II.  Thus,  about  30  engine  starts  were  made 
with  the  APU  during  the  AFFE.  Normally  APU  bleed  air  was  used  for  air-conditioning 
during  preflight  taxi  and  takeoff,  and  during  landing  and  postflight  taxi  to  the 
parking  area  but  not  during  flight. 


APU  normal  operation  was  satisfactory,  it  interfaced  satisfactorily  with  the  bleed 
air  system  and  met  the  requirements  of  the  engine  starting  system. 


In-Flight  Operation:  APU  start  times  were  20  to  40  seconds.  The  APU  was  started 
only  as  required  to  support  other  operations,  such  as  single  engine  flying 
qualities  tests,  taxi,  takeoff,  and  landing.  In  many  cases,  the  APU  start  and 
shutdown  was  observed  from  a safety  chase  aircraft.  No  abnormal  exhaust  smoke  or 
other  unsatisfactory  operation  was  observed.  The  APU  was  started  at  altitudes 
up  to  20,000  feet  pressure  altitude.  Increased  altitude  had  little  or  no  effect 
on  APU  starting  or  running. 


No  APU-only  assisted  airstarts  were  performed  during  Task  II.  This  was  due  to 
the  inability  to  isolate  the  crossbleed  feature  of  the  operating  engine  from  the 
APU.  The  contractor  modified  the  system  and  was  able  to  demonstrate  one  successful 
APU  assisted  airstart  during  Task  I,  at  10,000  feet  pressure  altitude  and  160  KIAS. 


Ground  Operation:  Engine  start  times  using  APU  air  were  40  to  60  seconds.  In  all 
cases  the  APU  provided  sufficient  air  for  ground  starts.  The  APU  aided  ECS 
operation  at  low  power  settings  by  providing  additional  bleed  air. 


REMARKS: 


The  above  test  results  are  based  on  a limited  evaluation.  Areas  which  require < 
additional  testing  are  listed  in  the  APU-Overall  Evaluation. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  A_1QA  Systems  Evaluation 


TEST:  Overall  Evaluation  of  the  Environmental  Control  

System  LOG  NUMBER:. 

DETAILED  TEST  CONDITION  OR  GOAL: 

To  determine  the  functional  adequacy  and  effectiveness  of  the  Environmental  Control 
System  (ECS).  The  ECS  consisted  of: 

1.  Environmental  Control  Unit  (ECU) 

2 . Oxygen 

3.  G-Suit 

4.  Ram  Air  Ventilation 

5.  Gun  Compartment  Ventilation 

6.  Ventilation  Garment 


A-lOA  TEST  RESULTS: 

Desirable  Features: 

1 . ECU 

The  pilots  considered  the  cockpit  controls  for  the  ECU  easy  to  operate. 

2 . Oxygen 

The  oxygen  system  had  excellent  supply  characteristics  with  no  surging. 

The  system  was  nearly  trouble  free  throughout  Task  II.  The  maximum  duration 
mission  flown  was  2.7  hours. 

3.  Anti-G  Suit 

The  system  was  considered  a definite  asset  for  pilot  comfort  and  fatigue 
reduction  during  weapons  delivery  missions. 

4.  Ram  Air  Ventilation 

The  system  provided  good  ventilation  of  the  cockpit  when  used.  The 
system  would  be  a definite  aid  in  clearing  smoke  from  the  cockpit. 

5.  Gun  Compartment  Ventilation 

The  purge  and  ram  air  appeared  to  be  adequate  for  scavenging  gas  from  the 
gun  breech  and  gun  compartment.  The  system  was  simple  and  reliable. 

6.  Ventilation  Garment 

Not  evaluated. 

Deficiencies: 

1.  ECU 

There  were  three  deficiencies  of  the  ECU.  First,  adequate  cockpit  cooling 
capacity  during  hot  weather,  clear  day  operation,  especially  during  ground  operation 
was  doubtful.  This  is  discussed  in  the  attached  A-lOA  Cabin  Temperature  Survey 
Report.  Since  Task  II  was  conducted  during  the  October  to  December  time  frame, 
hot  weather  operation  could  not  be  evaluated  to  resolve  this  question.  Second, 
excessive  cockpit  noise  resulted  from  operation  of  the  system.  Pilots  reported 
that  noise  levels  were  irritating.  Cockpit  noise  levels  with  the  ECU  inoperative 
were  very  low  and  considered  excellent.  Third,  during  approximately  the  first 
half  of  Task  II  the  ECU  was  plagued  with  intermittent  operation.  On  several  flights, 
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A-10A  TEST  RESULTS  CONTINUED: 

only  hot  air  could  be  obtained  from  the  ECU.  This  discrepancy  was  also  prevalent 
during  Task  I.  The  problem  was  traced  to  the  ECU  controller  and  control  rigging. 
Corrective  maintenance  action  was  taken  and  the  unit  performed  normally  during 
the  final  three  weeks  of  Task  II.  However,  this  was  not  considered  a thorough 
evaluation  of  the  fix  and  further  problems  may  be  encoui  lered  as  more  time  is 
accumulated  on  the  system. 

2 . Oxygen 

One  discrepancy  concerning  the  location  of  the  oxygen  vent  tube  was 
documented  (SER  10-12-8).  This  discrepancy  reduced  the  overall  rating  of  the 
oxygen  system  to  unacceptable  due  to  the  safety  hazard  involved. 

3.  Anti-G  Suit 

No  deficiencies  were  noted. 

4.  Ram  Air  Ventilation 

One  discrepancy  concerning  the  ram  air  ventilation  doors  was  documented 
(SER  10-32-26).  A modification  to  the  doors  was  made  by  the  contractor  during 
the  second  half  of  Task  II  which  consisted  of  replacing  the  original  hard  to 
use  and  unsatisfactory  latch  system  with  an  improved  sliding  type  latch  system. 
Pilots  reported  that  the  new  system  was  easy  to  use  and  was  an  acceptable  solution 
to  the  problem. 

5.  Gun  Compartment  Ventilation 

Pilots  occasionally  reported  slight  traces  of  gun  gas  fumes  in  the 
cockpit  during  strafing.  No  problems  resulting  from  this  were  noted.  Equipment 
to  measure  the  cockpit  toxicity  was  not  available. 

6.  Ventilation  Garment 

One  deficiency  concerning  poor  access  to  the  ventilation  garment 
blower  was  documented  (SER  10-47-36). 

REMARKS: 

The  above  results  were  based  on  a very  limited  evaluation  which  consisted 
primarily  of  monitoring  systems  operation  during  Task  II.  The  only  instrumen- 
tation available  consisted  of  four  portable  temperature  gages  which  were  used 
during  the  Cabin  Temperature  Survey. 
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AX  AIR  PORCH  FVALUATION  TEST  RESULTS 


CATEGORY: 


A-10  Systems  Test 


TEST:  cabin  Temperature  Survey 


LOG  NUMBER:. 


DETAILED  TEST  CONDITION  OR  GOAL: 

Cabin  temperatures  were  measured  in  selected  modes  of  temperature  control  system 
operation  during  level  cruise  at  pressure  altitudes  of  5,000  and  20,000  feet. 
Four  gages  were  taped  in  the  cabin  of  the  aircraft  at  the  locations  shown  in 
Figure  1 . 


Three  cockpit  temperature  control  settings  were  evaluated  during  a 15  minute 
period  at  each  altitude.  They  consisted  of  the  full  increase  position  (initial 
setting),  the  full  decrease  position  (second  setting),  and  an  intermediate 
position  selected  by  the  pilot  which  would  provide  a comfortable  cockpit  (final 
setting).  Gage  readings  we re  taken  at  one  minute  intervals  for  a five  minute 
period  at  each  temperature  setting. 


Maximum  continuous  thrust  was  used  during  the  test  at  5,000  feet  pressure 
altitude  to  simulate  low  level  dash.  During  the  high  altitude  test,  Dower  was 
adjusted  for  maximum  fuel  economy  to  simulated  cross  country  cruise  conditions. 


A-10A  TEST  RESULTS: 


Raw  data  obtained  during  the  temperature  survey  is  presented  in  the  following 
table.  Ground  temperature  at  takeoff  was  35  degrees  F with  no  cloud  cover. 


CONTROL 


COCKPIT  TEMPERATURE  SURVEY 
(5,000  FEET) 

ELAPSE  TIME 


TEMPERAT'JRE-Deg  F 


SETTING 

(MINUTI 

ES)  GAGE  1 

GAGE  2 

GAGE  3 

GAGE  4 

Full  Increase 

1 

61 

65 

70 

65 

2 

65 

76 

80 

70 

3 

70 

90 

94 

80 

4 

80 

102 

103 

85 

5 

85 

110 

110 

92 

Full  Decrease 

1 

95 

105 

112 

98 

2 

90 

90 

95 

90 

3 

85 

80 

82 

86 

4 

80 

75 

78 

82 

5 

80 

75 

78 

80 

Normal  Cabin 

1 

78 

75 

76 

75 

2 

76 

72 

73 

71 

3 

70 

70 

71 

70 

4 

64 

68 

68 

66 

5 

60 

(20,000  FEET) 

64 

67 

62 

Full  Increase 

1 

65 

65 

85 

68 

2 

68 

82 

93 

71 

3 

71 

90 

98 

76 

4 

75 

95 

100 

80 

5 

80 

98 

102 

82 
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A-10A  TEST  RESULTS  CONTINUED: 


Full  Decrease 

1 

80 

98 

98 

82 

• 

2 

30 

90 

88 

80 

3 

78 

82 

77 

78 

4 

75 

75 

70 

75 

5 

72 

72 

65 

72 

Normal  Cabin 

1 

68 

68 

68 

68 

2 

67 

67 

67 

68 

3 

64 

63 

65 

66 

4 

63 

63 

65 

6b 

5 

63 

62 

63 

64 

Horizontal  temperature  variation  was  satisfactory  at  all  of  the  test  points. 

A maximum  of  7 degrees  (between  gages  1 and  4)  was  recorded  at  the  end  of  the 
five  minute  period  during  the  low  level  "Full  Hot"  test  point.  Vertical  strati- 
fication was  only  significant  during  the  "full  hot"  test  points,  reaching  a 
maximum  of  25  degrees  during  the  low  level  test  and  20  degrees  during  the  high 
level  test.  However,  this  was  not  considered  to  be  a probelm  since  this  tempera- 
ture setting  was  seldom  used  in-flight. 

The  intermediate  position  (third  setting)  selected  by  the  pilot  was  approximately 
the  8 o'clock  position  on  the  control  knob.  This  setting  was  approximately 
30  degrees  above  the  full  decrease  position.  As  shown  in  the  table,  the  cabin 
temperature  continued  to  decrease  during  the  final  five  minute  period  and  was 
approaching  stabilization  at  the  end  of  the  period.  Vertical  and  horizontal 
temperature  variation  as  stabilization  temperature  was  approached  was  4 degrees 
F or  less.  System  response  time  was  good,  with  cabin  temperature  change 
occurring  within  2 minutes  of  switch  position  change. 

ECS  operation  was  considered  satisfactory  for  the  flight  conditions  tested.  The 
temperature  ranges  available  were  adequate  and  temperature  variation  throughout 
the  cockpit  was  relatively  low.  It  should  be  noted  that  the  test  flight  was 
flown  on  a clear  day  (no  cloud  cover)  during  which  solar  radiation  through  the 
canopy  probably  significantly  contributed  to  cockpit  heating.  However,  considering 
that  the  flight  was  performed  on  a relatively  cool  day  (35  degrees  F ground 
temperature)  and  a temperature  control  knob  setting  near  full  decrease  was  required 
for  a comfortable  cockpit,  adequate  cockpit  cooling  during  hot  weather,  clear 
day  operation,  especially  ground  operation  is  doubtful.  Qualitative  pilot 
comments,  obtained  during  the  Task  I Air  Force  check  out  flights,  indicated  that 
the  cockpit  was  not  adequa:  !y  cooled  during  ground  operation.  A comfortable  cock- 
pit could  not  be  maintained  with  the  canopy  closed.  The  Air  Force  check  out 
flights  were  conducted  in  the  June  through  September  time  period  during  which 
ground  temperatures  of  up  to  approximately  110  degrees  F were  experienced. 

REMARKS: 

The  above  results  were  based  on  a very  limited  evaluation  (approximately  0.5 
hours).  The  only  instrumentation  available  for  the  test  consisted  of  four 
portable  temperature  gages. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY: 


A-10A  SYSTEMS  EVALUATION 


Overall  Evaluation  of  the  Electrical  Power  Supply 
System 


SSEB  RECEIPT: 
"LOG  NUMBER:. 


DETAILED  TEST  CONDITION  OR  GOAL: 

To  evaluate  the  functional  adequancy  and  effectiveness  of  the  electrical  system 
A-10A  TEST  RESULTS: 

Desirable  Features: 

The  following  areas  were  considered  outstanding  or  satisfactory  and  would  enhance  the 
aircraft's  capability  to  conduct  its  design  mission: 

(1 ) Normal  operation 

(2)  Single  generator  out  operation 

(3)  Dual  generator  out  operation 

Further  details  on  these  areas  can  be  found  in  the  attached  test  result  sheets. 
Deficiencies: 

Electrical  system  deficiencies  were  documented  in: 


SER  NUMBER 

10-8-6 

10-10-5 


TITLE 

Poor  type  of  electrical  connectors 

Lack  of  disconnect  provisions  on  overtemperature  sensor 
wiring  of  refrigeration  package 


In  addition,  during  dual  generator  out  operation  it  was  found  that  normal  aircraft 
braking  was  lost.  This  deficiency  was  caused  by  the  design  of  the  landing  gear  contro 
valve  (SER  10-61-53)  and  thus  was  listed  as  a deficiency  of  the  landing  gear  system. 

REMARKS 

The  above  test  results  were  based  on  a very  limited  evaluation  and,  aside  from  the 
specific  tests  conducted  (attached  sheets)  were  based  only  on  monitoring  system 
operations  during  Task  II.  No  electrical  system  instrumentation  was  available,  and 
thus  results  in  this  area  were  based  on  pilot  comments.  A complete  evaluation 
would  include  similiar  test  with  critical  electrical  system  parameters  instrumented. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  A_10A  SYSTEMS  EVALUATION 


Electrical  Power.  One  Generator  Inoperative 


LOG  NUMBER:. 


DETAILED  TEST  CONDITION  OR  GOAL: 

With  all  electrical  equipment  except  the  aircraft  external  lights  operating,  first 
one  generator,  then  the  other  was  cycled  off  and  on  to  check  for  electrical  power 
transients  and  proper  operation  of  the  ac  bus  load  transfer  system.  After  this, 
each  generator  was  cycled  rapidly  (off-on  in  10  seconds)  to  determine  whether  power 
transients  could  be  induced  in  the  system.  At  this  point  the  generators  were 
individually  shutdown  and  the  aircraft  flown  for  30  minutes  on  each  one  to  evaluate 
long  range  single  generator  cruise  capability.  During  the  single  generator  cruise 
tests,  speed  brakes,  flaps,  SAS,  UHF  radio,  and  internal  and  external 

lights  were  cycled  to  provide  the  highest  possible  power  drain  during  the  test. 

At 10  TEST  RESULTS 

No  electrical  power  transients  were  noticed  during  the  left  generator  shutdown;  how- 
ever, there  was  a transient  of  sufficient  size  to  precess  the  HSI  100  degrees  off 
heading  when  the  right  generator  was  shutdown.  Since  no  onboard  instrumentation 
was  provided  to  record  electrical  system  data  parameters,  the  magnitude  and  time 
span  of  the  transient  was  unknown.  The  HSI  had  to  be  manually  resynchronized; 
however,  the  pilot  reported  no  problem  in  resynchronizing.  Another  transient  ocurred 
when  the  right  hand  generator  was  turned  back  on  and  again  the  HSI  precessed  100 
degrees  and  in  addition  the  HSI  "off"  flap  came  up  for  about  2 seconds.  The  pilot 
again  manually  resynchronized  the  HSI  with  no  problem.  The  ac  bus  load  transfer 
system  operated  properly,  switching  the  full  electrical  load  to  the  operating 
generator  whenever  a generator  was  shutdown. 

All  other  electrical  equipment  operated  properly  during  the  30-minute  single  generate 
cruise  tests  at  throttle  settings  ranging  from  idle  to  max  power.  Based  on  the 
above  results,  single  generator  operation  was  considered  satisfactory. 

Remarks : 

The  above  test  results  were  based  on  a very  limited  evaluation.  No  electrical 
system  instrumentation  was  available  and  therefore  all  results  were  qualitative  in 
nature. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY: 


A-IOA  SYSTEMS  EVALUATION 


TEST: 


Electrical  Power  - Both  Generators  Inoperative 


SSEB  RECEIP1 
■ LOG  NUMBER: . 


DETAILED  TEST  CONDITION  OR  GOAL: 


With  the  aircraft  in  level  cruise  at  15,000  feet,  200  LIAS,  both  ac  generators 
were  shutdown,  leaving  the  aircraft  with  only  the  battery  for  electrical  power. 

The  instruments  powered  by  the  emergency  electrical  system  were  checked  for  proper 
operation,  as  were  the  speed  brakes,  radio,  emergency  trim  and  landing  gear.  The 
test  series  was  repeated  on  the  ground  during  taxi. 

A-IOA  TEST  RESULTS: 

The  instruments  powered  by  the  emergency  electrical  power  system  included  the 
standby  ADI,  fuel  quantity,  hydraulic  pressure,  oxyg-n  quantity  and  ITT  gages. 

All  operated  satisfactorily  during  the  test,  as  did  the  UHF  radio.  The  speed 
brakes  were  cycled  twice  and  functioned  properly.  The  emergency  trim  operated 
satisfactorily.  The  landing  gear  system  functioned  satisfactorily;  however,  use  of 
the  emergency  extension  handle  was  necessary  to  lower  the  gear.  Braking  was  not 
available  unless  the  emergency  brake  handle  was  pulled  (SER  10-61-53).  Also  an 
asymetric  rudder  condition  was  experienced  which  is  discussed  in  the  Secondary 
Flight  Controls  SAS  report. 

Remarks: 

The  above  test  results  were  based  on  a very  limited  evaluation  (approximately  1 
hour).  No  electrical  system  instrumentation  was  available  therefore  all  results 
were  qualitative  and  based  on  pilot  comment. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  A-IOA  Systems  Evaluation 


TEST:  Overall  Evaluation  of  the  A-IOA  Lighting  System 


SSEB  RECE 


LOG  HUMBER 


DETAILED  TEST  CONDITION  OR  GOAL: 

To  evaluate  the  functional  adequacy  and  effectiveness  of  the  A-IOA  lighting  systems. 


A-IOA  TEST  RESULTS: 

Desirable  F-.atures: 

1.  Excellent  overall  cabin  light  control 

2.  Satisfactory  switch  and  indicator  illumination 

3.  Outstanding  UHF  remote  frequency  indicator  lighting 

4.  Satisfactory  cabin  lighting  during  complete  ac  electrical  failure 
Deficiencies: 

The  following  deficiencies  of  the  lighting  system  were  found: 


SER  NUMBER 
10-25-23 


10-71-62 

10-31-25 


TITLE 

Unacceptable  armament  panel  lighting 
intensity  control 

Lack,  of  formation  lights  on  forward  fuselage. 

Poor  location  of  external  lights  control 
panel 


REMARKS: 


The  above  test  results  were  based  on  a limited  evaluation  (approximately  1 hour). 
No  instrumentation  was  available  and  all  results  were  qualitative  in  nature. 
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r AX  AIR  FORCE  EVALUATION. TEST  RESULTS  . . 

CATEGORY:  A-10A  Systems  Evaluation 

DATE; 

TEST:  Evaluation  of  the  A-10A  External  Lighting  System 

SSEB  RECEIPT: 

- LOG  NUMBER;. 

DETAILED  TEST  CONDITION  OR  GOAL: 

To  evaluate  the  functional  adequacy  and  effectiveness  of  the  A-10A  external 
lighting  system  during  normal  and  emergency  operations. 

A-10A  TEST  RESULTS: 

Normal  Operation: 

The  following  items  were  found  to  be  satisfactory  and  a definite  asset  to  night 
mission  capability: 

1.  Landing  lights 

2.  Taxi  lights 

3.  Lack  of  formation  light  reflection  into  the  cockpit 

The  tail  position  light  was  too  bright  in  the  DIM  setting.  The  tail  formation 
lights  were  outstanding;  however,  formation  lights  are  needed  on  the  forward 
fuselage  area  to  provide  proper  wing  references.  A SER  will  be  submitted  to 
present  these  deficiencies  in  detail. 

Emergency  Operation: 


With  both  generators  inoperative,  no  external  lights  were  operable.  Although  this 
situation  was  detrimental  to  night  operations,  it  was  considered  acceptable  due 
to  the  nature  of  the  emergency  involved.  The  use  of  position  or  landing  lights 
would  severly  drain  the  limited  supply  of  battery  power  available.  This  power 
was  needed  for  operation  of  more  critical  systems. 

REMARKS : 

The  above  test  results  were  based  on  a very  limited  evaluation  based  on  a one  hour 
night  test  flight  and  landing. 


****** 
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AX  AIR  FORCE  EVALUATION  TEST  RESUL1 

'S 

CATEGORY:  a-IOA  Systems  Evaluation 

DATE; 

tcct  • 

c 1 * Evaluation  of  the  A-IOA  Internal  Lighting  System 

- - ---  --  

SSEB  KECeTPT: 
LOG  NUMBER: 

DETAILED  TEST  CONDITION  OR  GOAL: 

To  evaluate  the  functional  adequacy  and  effectiveness  of  the  A-IOA  internal 
lighting  system  during  normal  and  emergency  operation. 

A-10A  TEST  RESULTS: 


Normal  Operation: 

The  following  items  were  considered  satisfactory  or  outstanding  and  a definite 
asset  to  night  mission  capability: 

1.  Labeling  illumination  - outstanding 

2.  Switch  illumination  - satisfactory 

3.  Utility  light  - satisfactory 

4.  AOA  indexer  lighting  - satisfactory 

5.  G-indicator  and  magnetic  compass  lighting  - satisfactory 

6.  UHF  remote  frequency  indicator  dimming  control  - outstanding 

7.  Harning  light  brightness  - outstanding 

8.  Sight  lighting  control  - outstanding 

The  following  interns  were  annoying  to  the  pilot  but  were  not  felt  to  be  detrimental 
enough  to  require  initiation  of  a SER: 

1.  Airspeed  indicator  dial  - too  dim 

2.  Flood  light  illumination  of  the  center  of  the  front  instrument  panel  - 
too  dim 

3.  Placement  of  thunderstorm  lights  - shadow  of  pilot's  body  cast  on  center 
of  instrument  panel 

4.  "Rachetlh  type  intensity  controls  - less  effective  as  a vernier  light 
control  than  "non-rachet"  type  controls 

5.  Oxygen  regulator  and  quantity  indicator  lighting  - should  be  controlled 

by  the  console  lighting  rheostat  rather  than  the  engine  instrument  lighting  rheostat 

6.  Harning  light  dimming  function  - controlled  by  too  many  switches 

The  only  item  deemed  detrimental  enough  for  initiation  of  a SER  was  the 
armament  panel  lighting  intensity  control  (SER  10-25-23). 

Emergency  Operation: 

The  following  items  performed  satisfactorily  during  operation  with  both  generators 
shutdown: 

1.  Flight  instruments 

2.  Warning  lights  and  indicators 

3.  Utility  light 

Ho  objectionable  items  were  found  during  internal  light  operation  with  both  main 
ac  generators  failed. 
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AX  AIR  FORCE  EVALUATION  TEST -RESULTS 


CATEGORY: 


A-lOA  Systems  Evaluation 


DATE; 


12  December  1972 


Overall  Evaluation  of  the  Hydraulic  System 


DETAILED  TEST  CONDITION  OR  GOAL: 

To  evaluate  the  functional  adequacy  and  effectiveness  of  the  A-lOA  hydraulic  system. 


A-lOA  TEST  RESULTS: 
Desirable  Features: 


1.  Normal  operations 

2.  Single  system  operation 

3.  More  than  adequate  pump  size 

Deficiencies:  A major  problem  was  rapid  bleed  off  of  hydraulic  pressure  after 
engine  loss  (SER  10-6-2).  Other  deficiencies  were  as  follows: 


SER  NUMBER 
10-17-12 


10-23-22 


TITLE 

Inadequate  dumping  provisions  for  hydraulic 
reservoirs 

Inadequate  size  of  hydraulic  pressure  gages 


REMARKS: 

The  above  test  results  were  based  on  a very  limited  evaluation  and.  aside  from  the 
specific  tests  conducted  were  based  only  on  monitoring  system  operations  during  Task 
II.  No  hydraulic  system  instrumentation  was  available,  and  thus  results  were 
qualitative  in  nature.  A complete  evaluation  would  include  similar  tests  with 
critical  hydraulic  system  parameters  instrumented. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY: 


A-lOA  Systems  Evaluation 


Hydraulic  System  - One  Hydraulic 
System  Inoperative 


DATE; 

12  December  1972 

SSEB  kECeTFTT 


LOG  NUMBER:. 


DETAILED  TEST  CONDITION  OR  GOAL: 


With  the  aircraft  in  level  cruise  at  15,000  feet  pressure  altitude,  200  KIAS,  and 
speed  brakes  extended  40  percent,  the  No.  1 hydraulic  system  was  shutdown.  At  this 
point  the  speed  brakes  were  retracted  using  the  speed  brake  emergency  retract 
switch.  The  pilot  then  performed  a climb,  a dive,  left  and  right  hand  2-g  turns, 

30  degree  bank-to-bank  rolls  and  rapid  stick  inputs  in  an  effort  to  induce  hydraulic 
pressure  fluctuation  in  the  remaining  system,  or  flight  control  transients  due  to 
lack  of  hydraulic  power.  Normal  and  emergency  trim  were  evaluated  as  were  the 
right  and  left  aileron  and  elevator  disengage  systems.  The  entire  test,  excluding 
the  speed  brake  retraction,  was  then  repeated  with  the  No.  2 hydraulic  system 
shutdown.  The  flaps  were  extended  to  20  degrees  prior  to  system  shutdown  and  the 
emergency  flap  retract  was  actuated  after  system  shutdown.  Prior  to  landing,  the 
No.  1 hydraulic  system  was  shutdown  again  and  the  landing  gear  was  extended  using 
the  emergency  landing  gear  extension  handle.  During  ground  taxi  emergency  braking 
with  the  No.  1 system  shutdown  was  evaluated. 


A-lOA  TEST  RESULTS: 


The  emergency  speed  brake  retract  system  functioned  satisfactorily,  bringing  trie 
speed  brakes  in  slowly  to  a setting  of  10  percent.  Banking  the  aircraft  back  and 
forth  eventually  brought  the  speed  brakes  in  to  a setting  of  5 percent,  which  was 
considered  adequate.  No  hydraulic  power  fluctuations  were  seen  by  the  pilot  on 
the  cockpit  gage  during  any  of  the  test  maneuvers.  The  pilot  reported  flight  contro 
forces  and  response  very  similar  to  normal  operation,  however  rudder  forces  were 
noticeably  increased.  Both  normal  and  emergency  trim  operated  satisfactorily. 

The  aileron  and  elevator  disengage  system  operated  normally  with  one  hydraulic 
system  shutdown.  Flying  characteristics  were  unchanged  from  those  normally 
experienced  in  this  mode.  The  emergency  landing  gear  extension  system  functioned 
properly.  Landing  gear  extension  time  was  approximately  30  seconds  at  150  KIAS 
which  was  considered  slow.  Emergency  braking  was  available  with  the  emergency 
brake  handle  pulled,  however  anti -skid  was  not  available.  The  emergency  flap 
retraction  system  retracted  the  flaps  to  approximately  5 degrees  almost  immediately 
after  actuation.  The  flaps  then  bled  slowly  back  to  the  fullup  position.  Aircraft 
control  was  satisfactory  with  either  hydraulic  system  shutdown. 


REMARKS: 


The  above  test  results  were  based  on  a very  limited  (approximately  1 hour) 
evaluation.  No  hydraulic  system  instrumentation  was  available  therefore  all 
results  were  qualitative  and  based  on  pilot  comment. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS  . . 


CATEGORY:  A-10A  Systems  Evaluation 

' SSEB  RECE 


TEST:  Overall  Evaluation  of  Fuel  System 


LOG  NUMBER 


DETAILED  TEST  CONDITION  OR  GOAL: 


The  objective  of  the  fuel  system  evaluation  was  to  determine  the  functional 
adequacy  and  effectiveness  of  the  fuel  system. 


A-10A  TEST  RESULTS: 


Desirable  Features: 


Refueling/ defuel ing;  Venting 


Deficiencies: 


A major  deficiency  of  the  fuel  system  was  the  location  of  the  left  engine  emergency 
fuel  shutoff  valve  (SER  10-3-35). 


Other  deficiencies  which  require  correction  include: 


SER  NUMBER 


TITLE 


10-51-40 


Inability  to  correct  fuel  imbalance 


10-4-13 


Inadequate  fuel  quantity  indicating  system 


10-40-34 


Unconventional  actuation  direction  of 
engine  crossfeed  and  tank  gate  controls 


REMARKS: 


The  above  test  results  were  based  on  a limited  evaluation  which  consisted  primarily 
of  monitoring  system  operations  during  the  Task  II  evaluation.  Areas  which  require 
additional  testing  include: 


1.  Maximum  rate  climb  with  hot  or  volatile  fuel 

2.  Refueling/defuel ing  rates 

3.  Air  refueling  compatibility  and  envelope  determination 

4.  Additional  suction  feed  tests 

5.  Compatibility  of  fuel  system  with  alternate  fuels 

6.  Adverse  weather  operation 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 

CATEGORY:  a-10A  Systems  Evaluation 

— — — “ — SSEli 

TEST:  pue-|  System  - Normal  Operation  —■■■-- 


SSEli  ke£e) 


LOG  NUMBER:. 


DETAILED  TEST  CONDITION  OR  GOAL: 


To  evaluate  the  functional  adequacy  and  effectiveness  of  the  fuel  system  during 
normal  operation. 


A-lOA  TEST  RESULTS: 


Operation  of  the  fuel  system  was  monitored  during  a variety  of  ground  and  flight 
operations  and  was  considered  marginal.  One  significant  problem  encountered  was 
the  inability  on  several  occasions  of  the  A-lOA  fuel  system  to  correct  a fuel ! 
imbalance  (SER  10-51-40). 


Several  problems  with  the  fuel  quantity  indicating  system  were  encountered.  The 
system  was  time  consuming  and  difficult  to  use  due  to  its  basic  design  (SER 
10-4-13). 


Inaccuracies  in  the  fuel  quantity  indicating  system  were  also  found.  The  sum  of 
the  individual  "left  main"  and  "right  main"  tank  readings  did  not  equal  the 
"total  mam"  tank  reading.  Inaccuracies  of  up  to  500  pounds  were  noted  with  the 
"total  main"  position  selected.  Recommendations  contained  in  SER  10-4-13  would 
delete  the  "total  main"  position  and  eliminate  the  problem. 


Ground  operation  of  the  fuel  system  was  satisfactory.  The  aircraft  was  easy  to 
refuel  with  the  refueling  receptacle  in  an  easily  accessible  location.  A problem 
with  the  wing  tank  fuel  shutoff  valves  was  encountered  early  in  the  program.  When 
a partial  fuel  load  was  desired,  incomolete  closing  of  these  valves  resulted  in 
an  unbalanced  wing  fuel  load  which  cou.t  not  be  corrected.  After  replacement  of 
the  shutoff  valves,  no  further  refueling  problems  were  encountered. 


REMARKS: 


The  above  test  results  were  based  on  a very  limited  evaluation  which  primarily 
consisted  of  monitoring  system  operation  during  the  Task  II  evaluation. 
Additional  areas  for  testing  are  included  in  the  fuel  system  overall  section  of 
the  Fuel  System  Evaluation. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 

CATLGORY : 

A-10A  Systems  Evaluation 

DATE: 

14  December  1972  - 

TEST: 

SSLB  RETTeTPT: 

Fuel  Tank  Calibration 

LOG  NUMBER: 

DETA1LEU  TEST  CONDITION  OR  COAL: 

The  primary  objective  of  this  test  was  to  determine  fuel 
and  fuel  quantity  indicator  accuracy. 

tank  usable  capacity 

The  aircraft  was  fueled  to  maximum  capacity  and  weighed.  Fuel  meters  and 
scales  utilized  for  the  test  were  calibrated  units  installed  in  the  AFFTC 
Weight  ar.d  Balance  facility.  The  aircraft  was  defueled  in  increments  of  1,000 
pounds,  leveled,  weighed  and  all  fuel  gages  read. 

A-10A  TEST  RESULTS: 


The  aircraft  used  for  the  calibration  was  A-10A  S/N  71-1370.  Data  taken  during 
the  fuel  calibration  is  presented  in  Table  I.  In  order  to  obtain  an  accurate 
calibration,  it  was  necessary  for  the  tanks  to  be  defueled  one  at  a time  in 
the  proper  sequence.  However,  faulty  fuel  shutoff  valves  allowed  fuel  to  leak 
back  into  previously  emptied  tanks.  This  can  be  seen  in  Table  I in  the  wing 
tank  and  main  tank  columns.  This  prevented  an  accurate  calibration.  More 
information  concerning  this  discrepancy  can  be  found  in  the  "Normal  Operation" 
section  of  the  Fuel  System  Evaluation. 


Several  conclusions  can  be  made  concerning  this  test: 


1.  From  the  measured  full  and  empty  weights  of  the  aircraft,  the  total 
onboard  usable  fuel  quantity  was  found  to  be  9,385  pounds. 


2.  The  most  accurate  quantity  indication  for  total  onboard  usable  fuel  was 
the  sum  of  the  four  individual  tank  indications.  The  maximum  error  between  actual 
fuel  and  indicated  was  205  pounds  at  a total  fuel  weight  of  9,385  pounds.  This 
value  is  within  the  limits  of  military  specification  MIL-G-7940B  (2  percent  of 
indicated  plus  0.75  percent  of  full  scale).  However,  at  fuel  loads  of  500 
pounds  or  less  this  fuel  indication  showed  a positive  error  of  500  pounds,  well 
outside  specification  limits. 


3.  The  digital  totalizer  was  outside  of  specification  limits  throughout 
its  entire  range.  Due  to  the  inability  to  selectively  defuel  each  tank  no 
conclusions  can  be  made  about  individual  tank  indicator  accuracy  or  calibrations. 


REMARKS: 


The  above  test  results  were  based  on  a limited  evaluation.  It  is  valid  as  a 
gross  estimate  of  total  fuel  capacity  and  total  onboard  fuel  indicator  accuracy. 
It  is  not  a complete  evaluation  of  the  fuel  quantity  system  and  will  not  serve 
as  an  accurate  fuel  calibration.  Such  as  evaluation  would  include  the  following: 


1.  In-shop  bench  calibration  of  tank  probes  and  cockpit  indicators 

2.  Refueling/ defuel ing  of  individual  tanks  in  small  increments 

3.  Refuel/defuel  rate  measurement 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  a-IOA  Systems  Evaluation 

TEST:  Fuel  system  - Emergency  Operations 


DATE: 

SSED 'RECEIPT: 


• LOG  NUMBER: . 

DETAILED  TEST  CONDITION  OR  GOAL: 


One  specific  test  was  performed  on  the  fuel  system  to  simulate  emergency  operation. 
Both  main  tank  boost  pumps  were  shutdown  with  the  wing  tanks  empty.  In  this  mode 
the  right  engine  was  required  to  suction-feed  fuel  from  the  right  main  tank  in 
order  to  sustain  operation.  The  left  engine  was  fed  by  a low  capacity  dc  fuel 
pump  which  was  normally  used  only  to  supply  fuel  during  APU  and  engine  starting. 

In  this  configuration,  the  aircraft  was  put  through  a series  of  typical  maneuvers. 
First,  an  optimum  rate  of  climb  from  7,000  to  14,000  feet  pressure  altitude  was 
performed  at  approximately  220  KIAS.  Next  a series  of  bank-to-bank  rolls  was 
conducted  at  13,700  feet.  The  most  extreme  of  these  was  from  -94  degrees  to 
124  degrees.  Three  "g"  turns  to  the  left  and  to  the  right  and  a dive  from  11,800 
to  7,900  feet  pressure  altitude  were  performed.  Airspeed  during  the  dive  was 
296  KIAS  with  the  engines  at  idle.  Recovery  from  the  dive  was  made  with  a 3-g 
pullout. 


A-IOA  TEST  RESULTS: 


The  only  specific  test  performed  was  the  engine  suction  feed  demonstration  during 
maneuvering  flight.  The  results  of  this  test  showed  that  the  aircraft  was  able 
to  execute  a number  of  different  maneuvers  with  one  or  two  failed  boost  pumps. 

No  surging,  rpm  rollback,  fuel  flow  fluctuations  or  other  unsatisfactory  operation 
was  noted  during  the  maneuvers. 

Emergency  fuel  system  operation  was,  however,  considered  unacceptable.  This 
rating  was  primarily  due  to  a deficiency  concerning  emergency  fuel  system 
operation.  Activation  of  the  left  engine  fire  handle  cut  off  fuel  to  both  the 
left  engine  and  the  APU.  This  feature  severly  degraded  the  airstart  capability 
of  the  right  engine  (SER  10-3-35). 

REMARKS: 


The  above  test  results  were  based  on  a very  limited  evaluation.  Only 
test  was  conducted  on  emergency  fuel  system  operation  during  Task  II. 
areas  which  require  testing  are  included  in  the  Fuel  System  - Overall 


one  specific 
Additional 
Evaluation. 
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^AX.AIR  .FORK  HVALlfATipy  T5-.ST  RESULTS. 
! CArf;G0RY:  A-10A  Systems  Evaluation 


T«r.  .,  1 SS'rJJ  IlKtfU'f: 

"■■ll*  Overall  Evaluation  of  the  A-10A  Avionics  Systems  l.„ . 


DETAILED  TEST  CONDITION  OR  GOAL: 


To  evaluate  the  functional  adequacy  and  effectiveness  of  the  A-10A  avionics 
system. 


A-lOA  TEST  RESULTS: 
UHF  Radio: 


Desirable  Features: 


1.  Readability  and  signal  strength  - satisfactory 

2.  Compact,  one-piece  package 

3.  Low  power  requirement 


Deficiencies: 


1.  Maximum  range  slightly  below  80  percent  LOS  (see  test  for  details) 

TACAN: 

Desirable  Features: 


1.  Maximum  range  - met  80  percent  LOS  requirement  of  MIL-S-25730B 

2.  Accuracy  - satisfactory 


Deficiencies:  The  following  SER's  were  submitted  on  the  TACAN: 


SER  NUMBER 


TITLE 


10-53-57 

10-54-48 

10-58-49 


Inadequate  identification  of  TACAN 
suppressor  cables  on  RT  unit 


Difficulty  in  reading  TACAN  unit 
indicators 


Difficulty  in  replacing  TACAN  RT  unit 


IFF: 


Desirable  Features: 


1.  Stand  installation  - common  with  other  types  of  aircraft 

2.  Normal  operation  - ground  interrogation  of  the  IFF  was  made  during 
most  flights  as  part  of  air  traffic  control.  Only  mode  3 was  used.  The  IFF 
functioned  properly  and  no  problems  were  experienced. 
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A-10A  TEST  RESULTS  CONTINUED: 
Deficiencies: 


IFF  antenna  location  was  questionable  for  air  to  air  interrogation.  Both 
antennas  were  located  on  the  bottom  of  the  fuselage  with  one  forward  and  one 
aft.  An  IFF  antenna  was  not  mounted  on  the  top  of  the  fuselage. 


Intercommunications: 


Desirable  Features: 


1.  Normal  operation  - operation  was  monitored  during  all  tests 
conducted  in  Task  II.  The  intercommunication  system  functioned  properly  and 
no  problems  were  encountered. 


2.  Standard  installation  - common  with  other  types  of  aircraft. 

3.  Simple  operation  and  "Hot  Mike"  capability. 

Deficiencies: 


One  deficiency  of  the  intercom  was  poor  access  to  the  intercom  headset  cordage 
(SER  10-18-21). 


Heading-Attitude  Reference  System  (HARS): 

Desirable  Features:  Cockpit  location  of  ADI  and  HSI. 

Deficiencies: 


The  HARS  was  unreliable  and  functionally  inadequate  throughout  most  of  Task  II 
(SER  10-5-19). 


REMARKS: 


The  above  results  were  based  on  a limited  evaluation.  Specific  tests  were 
performed  to  determine  maximum  range  of  the  UHF  radio  and.TACAN.  In-flight 
attitude  variation  data  were  collected  on  the  HARS.  The  IFF  and  intercom  were 
monitored  only.  A complete  evaluation  of  the  avionics  system  would  include: 

1.  Maximum  range  determination  for  new  equipment  or  for  equipment  not 
installed  on  the  prototype  aircraft. 

2.  Antenna  radiation  patterns,  especially  with  external  stores  and  with 
leanding  gear  or  flaps  extended. 

3.  Proper  functioning  of  antenna  switching  and  operation  on  upper  and 
lower  antennas  only.  This  would  include  measurements  of  signal  strength. 

4.  Interface  with  ADF  and  ILS  receivers,  if  installed. 

5.  Electromagnetic  interference  (EMI). 

6.  Operation  in  inclement  weather  or  through  a cloud  cover. 

7.  Air-to-air  communications  and  interrogation. 
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J CATEGORY:  A-10A  Systems  Evaluation 


AX  AIRFORCE  EVALUATION  TEST  RESULTS 


TFST  * 

,*J"  TACAN  - Maximum  Range  and  Bearing/DME  Accuracy 


DETAILED  TEST  CONDITION  OR  GOAL: 


DATE; 


SSLB  RECEIPTT 


LOG  NUMBER:. 


The  TACAN  evaluation  consisted  of  maximum  range  and  bearing/DME  checks  and  of 
HI-TACAN  instrument  approaches.  Both  prototype  A-lOA's  (SN  71-1369  and  71-1370) 
were  used  for  the  evaluation.  Aircraft  SN  71-1369  was  used  for  the  maximum 
range  test  and  both  aircraft  were  used  for  the  other  parts  of  the  evaluation. 

For  the  maximum  range  test,  the  aircraft  was  flown  outbound  from  Edwards  AFB 
to  maximum  radio  range.  DME  fixes  were  taken  approximately  every  10  NM  and 
compared  to  prominent  landmarks.  Two  altitudes  (10,000  and  20,000  feet  AGL 
with  respect  to  the  transmitter)  and  two  frequencies,  medium  (Edwards  TACAN, 
Channel  68)  and  high  (Palmdale  Vortac,  Channel  92)  were  checked.  Maximum  range 
was  considered  to  be  the  point  where  the  TACAN  receiver  broke  lock  and  would 
not  regain  lock-on.  Fixes  were  checked  against  a TPC  sectional  chart. 

After  completing  the  maximum  range  checks,  a modified  10  NM  square  pattern  was 
flown  at  17,500  feet  AGL  and  75-80  NM  from  the  Edwards  TACAN  to  evaluate 
the  consistency  of  the  TACAN  information  displayed  to  the  pilot  at  the  four 
cardinal  aspect  angles  of  the  aircraft,  i.e.,  with  the  transmitter  located  at 
a relative  bearing  of  0,  90,  180  and  270  degrees. 

Bearing/DME  fixes  were  taken  against  TACAN  and  Vortac  transmitters  in  the 
Edwards  AFB  local  area.  Each  fix  was  taken  while  overflying  a prominent 
landmark  and  was  checked  against  a TPC  sectional  chart. 

The  published  HI-TACAN  approach  to  Edwards  AFB  was  flown  and  system  performance 
was  qualitatively  rated  by  the  pilot. 


A-10A  TEST  RESULTS: 

Maximum  Range: 

The  observed  maximum  ranges  are  tabulated  below: 


ALTITUDE 
(ft  AGL) 

10,000 

10,000 

20,000 

20,000 


TACAN 

CHANNEL 

68 

92 

68 

92 


MAXIMUM 
RANGE  (NM) 

86 

95  plus 
134  plus 
126 


PERCENT 

LOS 


70 

78  plus 
78  plus 
72 


Military  standard  MIL-S-25730B  requires  TACAN  maximum  range  to  be  80  percent 
live-of-sight  (LOS).  This  distance  is  98  NM  at  10,000  feet  AGL,  and  137  NM 
at  20,000  feet  AGL.  The  test  was  terminated  at  the  ranges  marked  "plus"  because 
of  aircarft  maximum  radio  range  limitations.  Since  these  two  ranges  are  within 
3 NM  of  the  80  percent  LOS  specification  requirement,  it  is  reasonable  to 
expect  that  the  system  would  have  satisfied  this  requirement.  The  shorter 
ranges  exhibited  at  the  other  two  conditions  were  attributed  to  the  mountainous 
surroundings  of  the  test  area.  (Owens  Valley,  with  Mt.  Whitney  to  the  Wejt, 
White  Mountain  to  the  east  and  Mt.  Langley  to  the  south). 
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A-10A  TEST  RESULTS  CONTINUED: 

Bearinq/DME  Performance: 

Table  1 shows  a list  of  all  TACAN  fixes  taken  for  the  evaluation.  All  fixes 
are  ''TO".  In  evaluating  the  results,  all  bearing  errors  less  than  ±2  degrees 
and  DME  errors  less  than  ±2  NM  were  discounted  as  being  within  the  approxima- 
tions inherent  in  the  test  method. 

Of  18  fix  points  compared,  6 exhibited  3 degrees  or  more  of  bearing  error.  Of 
these  2 were  referenced  to  approximate  landmarks  and  2 were  obtained  from 
questional  be  bearing  lock-ons. 

Of  44  fix  points  compared  (same  as  above  plus  maximum  range  data  not  presented) 

7 exhibited  3 NM  or  more  of  DME  error.  Of  these  3 were  referenced  to  approximate 
landmarks  and  2 were  obtained  from  questionable  DME  lock-ons.  In  general, 
bearing/DME  performance  was  satisfactory. 

Relative  Bearing  Performance: 

Bearing  and  DME  remained  relatively  stable  during  the  10  mile  square  pattern, 
however  a maximum  deviation  of  3 degrees  and  3 NM  were  observed  at  a relative 
bearing  of  090  degrees. 

Instrument  Approach: 

The  TACAN  instrument  approach  characteristics  were  satisfactory  except  in 
one  area.  After  station  passage  on  the  inbound  leg  over  the  Edwards  TACAN 
the  CDI  commanded  a 300-400  foot  left  offset  to  the  runway.  This  offset 
amounts  to  approximately  1/2  degree  and  may  have  been  an  airfield  installation 
characteristic.  With  this  exception,  all  other  bearing,  DME,  and  station 
location/passage  characteristics  were  considered  satisfactory. 

REMARKS: 

The  above  test  results  were  based  on  a limited  evaluation.  They  represent  a 
reasonable  estimate  of  maximum  range,  however,  this  will  not  suffice  as  a 
complete  evaluation  of  the  TACAN  subsystem.  No  instrumentation  was  used  and 
the  test  method  used  was  approximate.  The  following  items  are  required  for  a 
complete  evaluation: 

1.  Complete  antenna  patterns,  especially  with  armament  on  board  and  with 
the  landing  gear  and  flaps  extended. 

2.  Evaluation  of  proper  functioning  of  antenna  switching  and  of  operation 
on  upper  and  lower  antenna  only. 

3.  Operation  during  inclement  weather  or  through  a cloud  cover. 

4.  Electromagnetic  interference  (EMI). 

5.  Interface  with  ILS  system. 
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TABLE  I 


A-10A  TACAN  FIX  DATA 


LANDMARK 


Edwards  TACAN 


Inyokern  Airport 


Inyokern  Airport 


Inyokern  Airport 


BE 


Ha i woe  Dam 


LHS/21 

197/69 

EDW/68 

158/42 

PMD/92 

172/64 

EDW/68 

157/75 

EDW/68 

154/72 

EDW/68 

151/77 

EDW/68 

154/84 

EDW/68 

156/79 

IVMNIBHH 

NID/53 

139/30 

EDW/68 

254/66 

LHS/21 

225/107 

BLD/114 

060/28 

VCV/23 

194/70 

EDW/68 

218/64 

LHS/21 

227/103 

VCV/23 

192/63 

MlKCKrth'f  MAR 
FIX  FIX 


BRG/DME 


69 


156/44 


172/63 


156/74 


148/76 


151/80 


156/77 


076/134 


1 39/30 


219/65 


225/108 


059/90 


195/69 


219/65 


225/108 


195/69 


2R/-2 


0/-1 


1R/+1 

Initial  leg  of 
square  ptn-0°RB* 

2R/+1 

First  leg 
270°  RB 

3R/+1 

Second  leg 
180°  RB  _ 

3R/+4 


0/+2 


0/0 


35R/+1 


0/-1 


1R/-62 


1L/+1 


1R/-1 


2R/-5 


3L/-6 


Questionable 

lock-on 


Not  Locked  on 
Reference  Signal 


NOTE:  *-Relative  Bearin 


GENERAL  PURPOSE  WORKSHEET 


AFSC-AAFB-WASH..D.C 
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1 _ AX  AIR.FOilCFJ  VAUIATION  FST^iFSilLTS ^ w J 

C.ul.CiOilY:  A-l OA  Systems  Evaluation 

0A  } 

■tSlJ  UHF  Communications-Maximum  Range  and 
Readability 

V»:.ii  id; CLIP f : j 

Torn fiw:  jerT'"  j 

DETAILED  TEST  COMDITIOM  OR  GOAL: 

The  UHF  communications  evaluation  consisted  of  maximum  range,  readability  and 
signal  strength  checks.  The  test  was  conducted  with  A-10A  SN  71-1369,  which  was 
equipped  with  an  AN/ARC-150  radio  set  rated  at  10  watts  RF  output.  Three 
frequencies  within  the  available  radio  band  were  used.  They  included  a low 
(260.7  MHz),  medium  (314.4  MHz)  and  high  (383.0  MHz)  frequency.  The  test 
altitude  were  10,000  and  20,000  feet  AGL  with  respect  to  the  ground  station. 
Radio  contact  was  maintained  with  the  contractor's  ground  station,  which  used  an 
AN/ARC-51 BX. 

The  aircraft  was  flown  outbound  from  Edwards  AFB  to  maximum  outbound  radio  range 
as  determined  by  readability  and  signal  strength.  It  was  then  flown  approximately 
10  NM  beyond  the  maximum  outbound  range  before  turning  back  toward  the  ground 
station  to  determine  maximum  inbound  radio  range.  Aircraft  location  was  checked 
against  prominent  landmarks  and  TACAN  DME.  Readability  and  signal  strength  were 
rated  according  to  the  following  key: 

Audio  Readability 

1.  Unreadable 

2.  Barely  readable;  occasional  words  missing 

3.  Readable,  but  occasionally  difficult 

4.  Readable  with  no  difficulty 

5.  Perfectly  readable 

> 

i 

Signal  Strength 

1 . Faint  to  very  weak 

2.  Weak  to  fair 

3.  Fair  to  good 

j 4.  Good  to  moderately  strong 

5.  Strong  to  extremely  strong 

i 

i 

i 

After  completing  the  maximum  radio  range  checks,  a modified  10  NM  square  pattern  !j 

was  flown  at  17,500  feet  AGL  and  75-80  NM  from  the  ground  station  to  evaluate  j 

consistency  of  readability  and  signal  strength  at  the  four  cardinal  aspect  angles  j 

of  the  aircraft,  i.e.,  so  that  the  ground  station  was  positioned  at  0,  90,  180, 
and  270  degrees  with  respect  to  the  aircraft.  A radio  transmission  was  made 
during  each  turn  and  while  flying  wings  level  on  each  leg.  j 

A-10A  TEST  RESULTS: 

i 

Maximum  Range: 

The  observed  maximum  ranges  are  tabulated  below: 

i 

i 

i 
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A-10A  TEST  RESULTS  CONTINUED: 


Altitude 
(ft  AGL) 

10,000 

10,000 

10,000 

20,000 

20,000 

20,000 


Frequency(MHz) 

260.7 

314.4 

383.0 

260.7 

314.4 

383.0 


Maximum 

Inbound  Range  (NM) 

87-88 

87- 88 

88- 90 
121-122 
117-118 
Net  Det 


Maximum 

Outbound  Range  (NM) 

89-90 

87- 88 

88- 90 
Not  Det 
129-130 
127-128 


Typical  UHF  maximum  range  performance  for  air  to  ground  is  approximately  80 
percent  1 ine-of-sight.  This  is  98  NM  at  10,000  feet  AGL  and  137  NM  at  20,000 
feet  AGL.  Since  the  performance  of  the  A-10A  UHF  was  approximately  90  percent 
of  typical,  the  range  was  considered  marginal.  The  pilot  reported  approximately 
the  same  results  as  the  ground  station. 

Relative  Bearing  Performance: 

The  signal  strength  and  readability  were  consistent  for  all  four  relative 
bearings  checked  during  the  10  mile  square  pattern.  The  received  signal  was 
stable  regardless  of  airplane  attitude.  The  pilot  reported  approximately  the 
same  results  at  the  ground  station. 

REMARKS: 

Since  the  A-10A  was  not  equipped  with  an  automatic  antenna  switching  system, 
the  lower  antenna  mode  was  used.  Time  restrictions  and  priorities  prevented 
evaluation  of  the  upper  antenna. 

The  above  test  results  were  based  on  a very  limited  evaluation  (approximately 
2 hours).  They  are  valid  as  an  approximate  measure  of  maximum  range;  however, 
they  do  not  represent  a complete  evaluation  of  the  UHF  radio.  The  following 
items  are  required  for  a complete  evaluation: 

1.  Operation  during  inclement  weather  or  through  a cloud  cover 

2.  Complete  antenna  radiation  patterns,  especially  with  armament 
onboard  and  with  landing  gear  and  flaps  extended.  This  would  include  measuring 
signal  strength. 

3.  Evaluation  of  proper  functioning  of  antenna  switching  and  of  operation 
on  upper  or  lower  antenna  only. 

4.  Interface  with  ADF  receivers. 

5.  Electromagnetic  interference  (EMI). 

6.  Air-to-air  communications. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  A-10A  Systems  Evaluation 

TEST:  MARS  - Normal  Operation 

DETAILED  TEST  CONDITION  OR  GOAL: 


SSEB  RECEIPT 
LOG  NUMBER?. 


Data  was  taken  by  pilots  in  a limited  number  of  weapons  delivery  flights  near 
the  end  of  Task  II.  Attitude  and  heading  indication  were  recording  while  in  a 
level  attitude  at  200  KIAS  during  the  following  phase  of  flight: 

1 . Before  takeoff 

2.  After  takeoff 

3.  After  the  second  bomb  pass 

4.  After  the  twelfth  bomb  pass 

5.  After  the  twenty-fourth  bomb  pass 

6.  While  returning  to  base 

7.  After  landing 


A-10A  TEST  RESULTS: 

The  ADI  in-flight  data  are  shown  in  Table  I. 

Attitude  data  were  reliable  until  bombing  passes  were  made.  On  the  average,  a 
noticeable  attitude  eiror  (5-10  degrees  pitch  and  4-10  degrees  roll)  had  occurred 
by  the  twelfth  (12)  bomb  pass.  This  was,  on  the  average,  the  maximum  error, 
however  the  error  persisted  throughout  the  remainder  of  the  mission.  The  error 
usually" decreased  during  level  flight  back  to  base,  but  was  still  unacceptable 
in  approximately  half  of  the  mission  checked. 

In  addition  of  the  earth  rate  correction  during  the  last  two  weeks  of  the  Task  II 
program  significantly  improved  the  reliability  of  the  pitch  indication,  but 
had  no  effect  on  the  roll  indication. 

The  HARS  was  unacceptable  as  used  during  most  of  the  Task  II  program. 

REMARKS : 

The  above  results  are  based  on  a limited  evaluation.  No  instrumentation  was  used 
and  all  data  presented  were  hand  recorded  based  on  pilot  judgement  of  indicator 
errors  encountered.  A complete  evaluation  would  include: 

1.  Complete  in-shop  function  check  and  adjustment  of  system  components 

2.  Complete  in-flight  evaluation  with  instrumentation 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  a-IOA  Systems  Evaluation 


DATE; 


TEST:  overall! Evaluation  of  the  Armament  System 


LOG  NUMBER; 


DETAILED  TEST  CONDITION  OR  GOAL: 

To  evaluate  the  functional  adequacy  and  effectiveness  of  the  A-IOA  armament 
system. 


A-IOA  TEST  RESULTS: 

Desirable  Features: 

1.  Stores  suspension  system. 

2.  M61A1  gun  system/ aircraft  compatibility  (It  is  unknown  what  the  impact 
will  be  with  the  GAU-8  gun  system}. 

Deficiencies:  Deficiencies  of  the  armament  system  were: 


SER  NUMBER 
10-67-58 


10-68-59 


TITLE 

Inadequate  access  to  bomb  rack  electrical 
connectors  in  pylun  stations  3,  4,  7,  8,  and  9 

Lack  of  access  panels  on  wing  stations 
pylons  1 and  11 


REMARKS: 

The  above  test  results  were  based  only  on  monitoring  systems  operation  during 
the  Task  II  evaluation.  Listings  of  areas  required  for  a complete  evaluation  are 
included  in  the  attached  reports. 
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AX  AIR  FORCE  EVALUATION  TF.ST  RESULTS 


CATEGORY:  A-10A  Systems  Evaluation 


TEST: 


M61A1  Gun  System/ Aire raft  Compatibility 


DATE; 


SStll  RECEIPT:’ 


LOG  NUMBER:. 


DETAILED  TEST  CONDITION  OR  GOAL: 


To  determine  the  compatibility  between  the  aircraft  and  the  M61A1  gun  system  and 
relate  this  to  the  GAU-8  gun  system  which  is  being  considered  for  use  in  the 

A V -I  ^ -C  >4- 


A-X  aircraft. 


A-10A  TEST  RESULTS: 


Based  on  observations  made  during  approximately  250  firings  of  60  rounds  duration, 
the  gun/aircraft  compatibility  was  determined  to  be  satisfactory.  The  gun 
operated  with  little  vibration  and  the  noise  level  in  the  cockpit  was  relatively 
low.  No  structural  problems  were  observed.  Traces  of  gun  gas  were  occasionally 
noted  in  the  cockpit,  however  this  was  not  a problem.  The  concentration  of  the 
gas  was  not  determined  due  to  unavailability  of  the  necessary  equipment. 


Photographic  data  showed  that  approximately  two-thirds  of  the  emitted  gun  gas 
flowed  harmlessly  under  the  wing.  However,  the  remaining  third  of  the  gas 
flowed  over  the  wing  and  into  the  engine.  Apparently  the  gas  was  sufficiently 
cooled  and  diluted  before  entering  the  engine  since  engine  performance  was  not 
noticeably  affected.  It  should  be  pointed  out  that  larger  quantities  of  gas 
will  be  emitted  by  the  GAU-8  gun  and  engine  gas  ingestion  problems  may  be 
present  with  the  GAU-8  gun  system. 


REMARKS: 


In  order  to  conduct  a complete  evaluation  of  the  GAU-8  gun  installation,  instru- 
mentation would  he  needed  for  acquiring  and  recording  data  on  at  least  the 
following  factors: 


1. 

2. 

3. 

4. 

5. 


Gun  bay  pressurization. 

Vibration  induced  into  aircraft  structure  through  gun  mounts. 
Reaction  forces  at  gun  mounts. 

Amount  of  gun  gas  in  cockpit. 

Effect  of  gun  gas  ingestion  on  engine  performance. 


The  gun  should  be  evaluated  throughout  the  entire  performance  envelope  of  the 
aircraft.  More  than  one  firing  rate  should  be  evaluated,  if  possible.  The 
boresighting  procedure  and  the  interface  of  the  gun  with  peripheral  equipment 
should  be  evaluated. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY:  A-10A  Systems  Evaluation 


TEST:  store  Suspension  and  Release 


DETAILED  TEST  CONDITION  OR  GOAL: 


LOG  NUMBER 


To  evaluate  the  functional  adequacy  and  effectiveness  of  the  store  suspension 
and  release  system  during  normal  operations. 


A-10A  TEST  RESULTS: 

Based  on  observations  made  during  the  weapons  delivery  missions  the  stores 
suspension  and  release  system  was  determined  to  be  outstanding.  Stations  were 
so  located  that  stations  1 through  4 and  8 through  11  were  partially  visible 
from  the  cockpit.  This  tended  to  simplify  stores  management  for  the  pilot. 
MK-82  bombs  did  not  require  forced  ejection  from  any  of  the  stations  when 
carried  singly.  An  intermittent  problem  was  encountered  on  aircraft  SN  71-1369 
wherein  the  weapons  suspended  from  station  4 would  not  release  normally  during 
three  missions.  The  problem  was  traced  to  a defective  electrical  relay.  The 
relay  was  replaced  and  no  further  trouble  was  experienced. 


REMARKS: 

Only  MK-82,  BLU-1 , and  BDU-33  bombs  were  evaluated  during  the  weapons  delivery 
portion  of  the  A-X  program.  A complete  evaluation  of  the  stores  suspension 
and  release  system  would  require  carriage,  separation,  and  delivery  testing  with 
a wide  assortment  of  types  of  stores  typical  of  the  A-X  mission.  Weapons  would 
be  carried  in  all  configurations  and  released  in  all  modes  typical  of  the  A-X 
mission.  These  evaluations  would  be  conducted  at  selected  airspeeds  and  altitudes 
within  the  performance  envelope  of  the  aircraft. 
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1 AX  AIR  FORCE  EVALUATION  TEST  RESULTS  j 

CATEGORY:  a-1 OA  Systems  Evaluation 

DATE; 

TEST: 

j A-10A  Propulsion  - Engine/ Airframe  Compatibility 

SSEB  RECEIPT-" 

LOG  NUMBER:. 

_ l 

Tests  were  conducted  after  completion  of  Task  II  to  evaluate  contractor  modificatio 
of  the  A-10A  airframe  as  a solution  to  the  YTF34  engine/A-lQA  airframe  incompati 
bility  problem.  This  deficiency  was  documented  in  the  Propulsion-Normal  Operations 
section  of  the  Systems  Evaluation  Test  Results.  The  modifications  consisted  of 
several  aerodynamic  changes  to  the  A-10A  airframe.  A fixed,  single  slotted  leading 
edge  siat  was  installed  on  the  inboard  section  of  each  wing  between  the  fuselage 
and  the  main  landing  gear  pod.  A 24  inch  wing  leading  edge  stall  strip  was  located 
approximately  one  and  a half  feet  outboard  of  each  gear  pod.  Also,  a filet  between 
the  wing  and  the  fuselage  at  the  aft  wing  root  was  added.  Lastly,  a vertical 
strake  was  mounted  on  the  fuselage  forward  of  and  just  below  each  wing.  The 
complete  configuration  is  shown  in  Figure  1. 


1 


J 


The  maneuvers  used  to  evaluate  the  contractor's  modification  were  1-g  stalls  at 
idle  power,  1-g  stalls  at  above  idel  power,  and  accelerated  stalls. 


Unaccelerated  stalls  were  performed  at  10,000,  20,000  and  25,000  feet  pressure 
altitude.  During  the  stalls  the  throttles  were  set  at  various  positions  from 
idle  to  maximum.  Stalls  were  performed  in  both  the  gear  and  flaps  up  and  gear  and 
flaps  down  configurations.  Both  light  and  heavy  gross  weights  (18  MK-82  Con- 
figuration) were  tested. 


To  investigate  engine  operation  during  accelerated  stalls,  windup  turns  to  airframe 
buffet  were  performed.  The  normal  load  factor  limit  of  5.86  g was  observed. 

Windup  turns  were  accomplished  at  10,000,  20,000  and  25,000  feet  pressure  altitude, 
and  at  speeds  from  140  to  300  KIAS.  Both  light  and  heavy  gross  weights  were 
evaluated.  During  the  1 -g  and  accelerated  stalls,  the  aircraft  was  held  in  buffet 
for  a sustained  period,  normally  5 to  10  seconds. 


A complete  listing  of  test  maneuvers  accomplished  during  this  evaluation  can  be 
found  in  the  Performance  and  Flying  Qualities  Evaluation  Test  Report. 


During  the  evaluation  the  rocket  gas  ingestion  (RGI)  system  was  deactivated. 
However,  Automatic  Engine  Protection  System  (AEPS)  equipment  remained  installed 
on  the  aircraft.  Instrumentation  was  provided  which  indicated  when  the  system 
would  have  rolled  back  the  engines  had  it  been  activated. 


A-10A  TEST  RESULTS: 

Engine  operation  during  all  maneuvers  performed  during  the  evaluation  was 
satisfactory.  Inlet  instrumentation  indicated  that  a small  degree  of  inlet 
disturbance  was  experienced  by  the  engines  during  all  maneuvers  performed.  These 
disturbances  were  slightly  greater  during  tests  in  the  heavy  gross  weight  config- 
uration. Inlet  flow  distortion  was  occasionally  of  sufficient  strength  to  cause 
the  AEPS  switch  to  actuate  intermittently.  However,  the  engines  showed  no 
compressor  stall,  overtemperature,  or  rollback  tendencies. 


Additional  test  results  can  be  found  in  the  Performance  and  Flying  Qualities 
Evaluation  Test  Report. 
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REMARKS:- 

The  above  test  results  were  based  on  a very  limited  evaluation  which 
consisted  of  approximately  3 hours  flight  time.  A complete  evaluation 
would  include  similar  maneuvers  throughout  the  loading  and  flight 
envelope  of  the  aircraft. 
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APPENDIX  III 


SYSTEM  EVALUATION  REPORTS 


Timely  and  proper  identificatic.  of  aircraft  deficiencies  was  of 
primary  importance  within  the  A-X  JTF  to:  (1)  aid  appropriate  source 

selection  personnel  in  their  specific  evaluations,  (2)  influence  negotia- 
tions with  the  contractor  for  full-scale  development  (production  articles) ; 
and  (3)  aid  in  insuring  direct  changes  to  the  aircraft  for  Task  III 
(follow-on  tests  with  the  prototype  aircraft)  and  for  full-scale  develop- 
ment, and  thereby  reduce  the  number  of  required  engineering  change  pro- 
posals. The  JTF  fulfilled  these  objectives  by  using  an  AFFTC-deve loped 
report  to  record  each  deficiency,  and  by  maintaining  strict  coordination/ 
control  of  each  report.  This  report  was  titled  the  A-X  Prototype  System 
Evaluation  Report  (SER)  and  was  recognized  officially  by  the  A-X  SPO. 

The  SER's  were  utilizedby  all  members  of  the  JTF. 


A summary  of  SER's  and  each  SER  in  its  entirety  are  included.  The 
first  digit  of  the  serial  number  designates  the  aircraft  type.  The 
second  set  of  digits  designates  the  sequential  numbers  of  the  SER  drafts 
as  they  were  originated  and  logged.  The  third  set  of  digits  designates 
the  sequential  numbers  of  the  formal  SER's  submitted  to  A-X  SPO.  As  an 
example,  SER  No.  10-13-9  indicates  that  this  item  is  on  the  A-10A  air- 
craft, is  the  thirteenth  SER  originated  by  .the  JTF,  and  is  the  ninth  SER 
submitted  to  the  SPO  for  action. 


The  summary  is  presented  by  major  subsystem.  The  SER's  are  arranged 
in  sequential  order  .of  their  formal  or  last  digit(s)  . 
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A-10A  SYSTEM  EVALUATION  REPORT  SUMMARY 


SER  DATE  SAFETY  CORRECTION 

NO.  (72)  CODE  CATEGORY  DEFICIENCY 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

• SER  NUMBERS  [VEHICLE  TYPE  VEHICLE  SERIAL  NO(SI. 

A-10A  71-1369/-1370 

iM/WU  C SU8SYSTEM/WUC 

lant  Inst/29000  Thrott1es/29A00 


VEHICLE  TYPE 

A-10A 


MAJOR  SYSTEM./WU  C 

Power  Plant  Inst/29300 

DEFICIENCY 


SER  NUMBER  DATE 

10-2-1  2 Nov  72 

TEST  LOCATION 

AFFTC 

| COMPONENT  PART  NO./  SERIAL  NO. 

N/A 


Possible  inadvertent  double-engine  shutdown. 

DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  separate  page  it  necessary.) 


The  throttle  system  is  designed  to  prevent  inadvertent  movements  to  OFF  by  outward 
displacement  of  the  throttles  preceeding  full  retraction.  However,  outward  displace- 
ment of  the  right  throttle  results  in  outward  displacement  of  the  left  throttle  when 
both  are  at  IDLE.  A very  light  aft  force  on  the  left  throttle  as  the  right  is  moved 
to  OFF  will  also  shutdown  the  left  engine.  Inadvertent  shutdown  of  the  left  engine  is 
highly  possible  when  shutdown  of  the  right  engine  only  is  desired,  unless  extreme 
caution  is  exercised.  In  addition,  when  both  throttles  are  at  IDLE,  they  are  subject 
to  inadvertent  outward  movement  if  hit  by  the  left  hand.  When  inadvertently  moved 
in  this  manner,  both  throttles  catch  on  the  lip  of  the  idle  stop.  Any  aft  motion  of 
the  throttles  from  this  position  will  result  in  a two-engine  shutdown.  The  motion 
required  to  perform  the  outboard  movement  is  similar  to  the  motion  of  moving  the  left 
hand  outboard  to  find  the  flap  lever  which  is  behind  the  throttles  when  they  are  at 
IDLE. 


ILOCAL  ACTION 


Extreme  care  by  pilots  when  the  throttles  are  at  IDLE. 


recommendation  if  feasible,  the  prototype  aircraft  shou 
above  problem  and  the  Flight  Manual  should  be  changed  to 
full  scale  development  article  should  be  designed  with  a 
down  individual  engines.  Consideration  should  be  given 
system  rather  than  outward  movement  of  the  throttles. 

RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND 
ft  FUNCTIONAL  | j OPS  fX~j  OSSION | 1 MATERIEL  I I QC 


Id  be  modified  to  preclude  the 
reflect  the  care  required.  The 
more  positive  means  of  shutting 
to  the  use  of  a finger  lift 


n functional 

SAFETY  HAZARD  CODE 
(MIL-STD-882) 

a11 


CORRECTION 

POTENTIAL  HAZARD  1 

CATEGORY 

Op  MAN OA TORY 

Qt)  LOSS 

C3Q  vehicle 

1 | OESIRA8LE 

| | DAMAGE 

( (subsystem 

□□injury 

|~X1  PERSONNEL 

MISSION  IMPACT 

□ MAINT  □RELIABILITY  [)DPSTe 
! MISSION  IMPACT 


□ PREVENTS  |^]j  MISSION 

□ DEORAOES  □ MAINTENANCE 

JO  RESTRICTS  | | SYSTEM  PERFORMANCE 


□ DELAYS  QP 


AMPU  FICA  TION/OTHER 


SER  CONTACT  (Name  end  grade) 

R.D.  BRIDGES,  JR.,  Captain 

PROJECT  ENGINEER  (Typ  ed/p  tinted  name  end  grade) 


ORGANIZATION  (Ottlce  Symbol) 

6510TGH 

SIGNATURE 


FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/printed  namv  end  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 

.AFFTC  aug  72  2 


SIGNATURE 


DUTY  PHONE 

72491 

DATE, 


-2.  "?* 


1 3 7 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


VEHICLE  TYPE  VEHICLE  SERIAL  NOISI. 

A-10A  71-1 369/-1 370 


SUBSYSTEM /WUC 

PC-1  and  PC-2/45A00&45G00 


. AJOR  SYSTEM/MJC 

Hydraulics/45000 


DEFICIENCY 


SER  NUMBER 
10-6-2 


TEST  LOCATION 

AFFTC 


COMPONENT  PART  NO./  SERIAL  NO. 

N/A 


Unacceptable  rapid  bleeding  of  hydraulic  pressure  after  engine  shutdown. 


DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  separate  page  ll  necessary.) 

The  hydraulic  pumps  are  designed  to  reduce  the  supplied  pressure  to  zero  ("drop  off 
the  line")  when  engine  core  rpm  drops'  to  approximately  40  percent.  During  an  engine 
.tail,  flame  out  or  shutdown,  loss  of  hydraulic  pressure  to  the  system  supplied  by  the 
particular  engine  is  nearly  simultaneous  with  the  engine  loss.  "Hydraulic  system  Out" 
caution  lights,  which  indicate  that  hydraulic  system  pressure  has  dropped  to  zero,  were 
monitored  during  engine  shutdown  on  several  flights.  The  lights  were  obtained  at 
engine  core  rpm's  ranging  from  38  to  48  percent  as  the  engine  wound  down.  Consideration 
must  be  given  to  the  hydraulic  system  functions  which  are  lost  nearly  immediately  after 
engine  loss.  For  single  engine  loss,  SAS  and  one  hydraulic  powered  rudder  are  lost. 
Under  certain  flight  conditions  and/or  A/C  configurations  this  could  be  critical.  If 
both  engines  are  lost,  a complete  loss  of  powered  flight  controls  would  occur  almost 
immediately  placing  the  aircraft  in  the  manual  reversion  mode  in  the  longitudinal  and 
directional  axis.  However,  lateral  (aileron)  manual  reversion  control  would  require 
moving  the  aileron  control  switch  to  TAB  DRIVE  and  then  waiting  until  shifting  is 
complete.  This  operation  would  require  5 seconds  or  more  to  complete.  Aircraft 
control  could  be  lost  during  this  time  if  the  aircraft  was  in  a compromised  position 
or  attitude.  The  pilot  would  be  faced  with  the  immediate  problem  of  aircraft  control 
and  engine  relight. 


recommendation  Hydraulic  system  pressure  should  Dieed  ort  slowly  atter  engine  ranure. 
This  would  allow  time  for  the  pilot  to  place  aircraft  in  a safe  attitude  and  move  ailero 
control  to  drive  tab  in  the  case  of  a double  engine  failure.  However,  it  is  realized 
that  by  eliminating  the  "off  the  line"  characteristics  of  the  hydraulic  pumps,  that 
engine  start  up  load  requirements  would  be  increased  and  may  contribute  to  longer  en 


| recommendation/deficiency  classification  and  MISSION  IMPACT  • I 


| I FUNCTIONAL 

SAFETY  HAZARD  CODE 
( MIL -STDS 8 2 ) 

P'  P1' 

2D  "i  O'v 


amplification/other 


□ ops 


I I materiel 


CORRECTION 

POTENTIAL  HAZARD 

CATEGORY 

(5(1  MANDATORY 

(3C  -OSS  [yi  VEHICLE 

fj  OESIRABLE 

FI  DAMAGE  1 1 SUBSYSTEM 

(XJ  INJURY  QQ  PERSONNEL 

□ MAINT  □ RELIABILITY  CjPSTE 
MISSION  IMPACT 

g PREVENTS  □ MISSION 

DEGRADES  f~|  MAINTENANCE 

Q RESTRICTS  □ SYSTEM  PERFORMANCE 

□ DFLAYS  IwT  FLIGHT/MAINTENANCE 

DELAYS  l*J  CREW  EFFECTIVENESS 


SER  CONTACT  (Neme  and  grad*) 

R.D.  BRIDGES,  OR.,  Captain 

PROJECT  ENGINEER  (Typed/printed  name  and  grade) 

FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/printed  name  and  grade) 

GEORGE  P.  LYNCH,  JR. , Major,  USAF 
Director,  A-X  Joint  Test  Force 

AFFTC  5'5gM72  2 


ORGANIZATION  (Olllca  Symbol) 

6510TGH 

signature"  A 


SIGNATURE 


DUTY  PHON 

72491 


2 ttov‘7*. 

T5/TFZ 

3 /dots  7 ^ 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

rSER  NUMBERS  I VEHICLE  TYPE  VEHICLE  SERIAL.  HOIS). 

A- 10 A 71 -1 369/-1 370 

Sm7wuc  Isu  a sy  s tem/wu  c 

Gear/ 13000 Brakes/1 3L00 


4AJOR  SYSTEM/WUC 


Landing  Gear/13000 | Brakes/1 3L00 | N/A 

DEFICIENCY 

Poor  location  of  brake  components  for  forward  airstrip  operations. 


SER  NUMBER  (OATE 

10-7-3  2 Nov  72 

TEST  LOCATION 

AFFTC 

| COMPONENT  PART  NO./  SERIAL  NO. 

N/A 


DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Comlnu.  on  ,cp„*i.  p»f  II  n'C.sfry.)  ' — - ” “ 

The  hydraulic  brakes  lines  and  antiskid  control  wiring  to  each  main  landing  gear  brake 
are  routed  along  the  front  of  the  landing  gear  strut.  The  wheel  brake  shuttle  valve 
on  the  brake  stack  pressure  plate  is  located  in  the  lower  forward  quadrant  of  the 
plate  on  each  main  gear  brake  stack.  In  view  of  the  possible  forward  airstrip 
requirement  for  the  A-X  aircraft,  these  are  very  vulnerable  locations  for  these  items. 
Brush  and  other  ground  debris  could  easily  damage  these  components  during  takeoff  or 
landing  resulting  in  possible  loss  of  braking,  antiskid  protection  and  one  or  both 
hydraulic  systems.  In  addition,  repairs  would  be  required  at  the  rough  field  base 
which  would  probably  have  a limited  maintenance  capability. 


I LOCAL  ACTION 

None. 


| recommendation  yhe  hydraulic  brake  lines  and  antiskid  control  wiring  should  be  routed 
along  the  rear  of  the  main  landing  gear  struts  and  the  wheel  brake  shuttle  valve  should 
be  located  in  the  upper  aft  quadrant  of  the  brake  pressure  plate  in  a manner  which 
utilizes  the  strut  and  wheel  for  protection  of  these  components. 


RECOMMENDATION/DEFICIENCY  classification  and  mission  impact 


I I functional 
safety  hazard  code 

(MIL— STD— 982) 

□ ' o 

O'"  Div 


□ materiel 


correction 

POTENTIAL  HAZARD  ! 

CATEGORY 

fX")  MAN  DA  TORY 

[Xl  LOSS 

rXl  VEHICLE 

1'  | OESIRA8LE 

QQ  DAMAGE 

I "i  SUBSYSTEM 

11  INJURY 

r~1  PERSONNEL 

I I MAINT 


I | RELIABILITY 
MISSION  IMPACT 


Qpste 


j | PREVENTS 
□ DEGRADES 
□J  RESTRICTS 
f~l  OELAYS 


jX]  MISSION 

( | MAINTENANCE 

j I SYSTEM  PERFORMANCE 

a FLIGHT/MAINTENANCE 
CREW  EFFECTIVENESS 


AMPLIFICATION/OTHER 

Hazard  code  applicable  to  forward  airstrip  operations  only. 

SER  CONTACT  ffVm,  anrf  Jraifo)  (ORGANIZATION  (Oll/c.  Symbol) 

T.R.  YECHOUT , Captain 6510TGH 

PROJECT  ENGINEER  (7>p«J/prinf*<f  nan*  mnd  SIGNATURE  /■> 


FRANK  N.  LUCERO,  GS-13 

TEWEMAp*°£^£ff;rf/3r,rf^3orvmF 

Director,  A-X  Joint  Test  Force 


SIGNATURE  f\ 

-f  X • 


SIGNATURE 


j2jAFFTC  aug*™ 


0<J  TV  PHONE 

72588 

OAre 


7/fa,  ? • 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


I SER  NUMBERS 


MAJOR  SYSTEM/WU  C 

Power  Plant/29000 

DEFICIENCY 


[VEHICLE  TYPE  VEHICLE  SERIAL  NO(S). 

A-10A  71-1369/-1370 

ISUBSYSTEM/WU  C 

Throttles/29A00 


SER  NUMBER  DATE 

10-1-4  2 Nov  72 

TEST  LOCATION 

AFFTC 

[COMPONENT  PART  NO./  SERIAL  NO. 

N/A 


Poor  location  (too  far  forward)  of  throttles. 


■deficiency  cifcumstances/descriftion/causes  (Continue  on  aepatate  pefe  It  neceatary.) 


Pilots  have  reported  the  throttles  are  too  far  forward  to  reach  with  full  authority, 
i.e.  fingers  cannot  be  curled  around  the  leading  edges  of  the  throttle  grip.  In 
addition,  when  throttles  are  set  at  MAX,  the  microphone  button  and  speed  brake  switch 
cannot  be  activated  without  a conscious,  straining  extension  of  the  arm.  An 
anthropometric  study  of  reach  distance  required  revealed  that  throttles  set  at  MAX 
are  two  inches  beyond  the  adjusted  reach  capability  of  the  5th  percentile  pilot. 


LOCAL  ACTION 

None. 


RECOMMENDATION 

Throttle  levers  end/or  quadrant  should  be  redesigned  to  permit  authoritative  reach 
by  5th  through  95th  percentile  pilots. 


| | FUNCTIONAL 

SAFETY  HAZARO  CODE 
(MlL-STD-tt?) 

□ ' CX)" 

O'"  O'V 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  iMPACT  

QOPS  [X]  DESIGN  □MATERIEL  □ QC  QmAINT  | | RELIABILITY 


[XjPSTE 


CORRECTION 

POTENTIAL  HAZARO 

CATEGORY 

fXl  MANDATORY 

1 (LOSS  | (VEHICLE 

[H  DESIRABLE 

1 | DAMAGE  ! (SUBSYSTEM 

□ INJURY  | | PERSONNEL 

(none) 

MISSION  IMPACT 


□ prevents  □mission 

□ DEGRADES  □ MAINTENANCE 


□ RESTRICTS  [y"J  system  performance 

□ OFLAYS  ITT  FLI  IHT/MAINTENANCE 

□ ELAYS  l<lJ  CREW  EFFECTIVENESS 


AMPLIFICATION/OTHER 


SE R CO N T A C T (Name  crxd  grada) 

R.D.  BRIDGES,  JR.,  Captain 

PROJECT  ENGINEER  (Typed/printed  name  and  grada) 


ORGANIZATION  (Office  Symbol) 

6510TGH 

SIGNATURE  / 


FRANK  N.  LUCERO,  GS-13 


SIGNATURE 

J;l  \ • 


DUTY  PHONE 

72491 

OATE 

0 7 


[PROJECT  MANAGER  (Typed/prlntad  name  end  grade) 

GEORGL  P.  LYNCH,  OR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 


SIGNATURE 


Ja 


icpTr  FORM 
APrlt  AUG  72 


iTiniA:,  -* 


" .....  " • i n ' ii"  i 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  ($ER) 

I SER  NUMBERS  IvEHICLE  TYPE  I VEHICLE  aERIAL  NO(S). 


rSER  NUMBER 

M 0-1 0-5 

TEST  LOCATION 

AFFTC 


oa  re 

1 Nov  72 


COMPONENT  PART  NO./  SERIAL  NO. 

N/A 


A-10A  71-1 369/-1 370  AFFTC 

MAJOR  SYSTEM /WU  C |SU  BSYSTEM/WU  C [COMPONENT  PART  NO./  SERIAL 

Environmental  Sys/41000  Refrigeration  Pkg/41 COO  N/A 

DEFICIENCY 

Lack  of  disconnect  provisions  on  overtemperature  sensor  wiring  of  refrigeration 
package. 


MAJOR  SYSTEM/WU C 

Environmental  Sys/41000 


DEFICIENCY  CIRCUMSTANCES/OESCkIPTION/CAUSES  (Canllnuton  tteattf  ,1 

The  overtemperature  sensor  mounted  on  the  refrigeration  package  has  two  wires  which 
run  directly  from  the  sensor  into  an  adjacent  wire  bundle.  In  order  to  replace  the 
sensor,  the  wires  must  be  cut  and  the  new  sensor  spliced  in.  Past  experience  has  shown 
the  overtemperature  sensor  to  be  a high-fail  type  item.  Also,  to  remove  the  refrigeratic 
unit,  it  is  necessary  to  either  cut  and  splice  these  same  wires  or  remove  the  one-foot 
section  of  ducting  on  which  the  sensor  is  mounted,  and  leave  it  with  the  airframe  when 
the  refrigeration  package  is  removed. 


ILOCAL  ACTION 


RECOMMENDATION 

A quick  disconnect  should  be  incorporated  on  these  wires.  The  ideal  configuration 
would  be  a connector  that  mated  directly  to  the  sensor. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


| | FUNCTIONAL 

SAFETY  HAZARD  CODE 
(MIL-STD-»»V 

£)■  o 

O'"  D'v 


AMPLIFICATIC  I/OTHER 


Oops  (JCJ  design  I I materiel 


CORRECTION 

POTENTIAL  HAZARD  1 

CATEGORY 

I | MAN  DA  TO  Rv 

f~l  LOSS 

[73  VEHICLE 

fX  1 DESIRABLE 

r 1 damage 

1'  1 SUBSYSTEM 

[71  INJURY 

None 

□ PERSONNEL 

QQmaint 


QQ  RELIABILITY 
MISSION  IMPACT 


□ pste 


PREVENTS 
□ DEGRADES 
| RESTRICTS 
)Q  DELAYS 


I ~~|  MISSION 

()□  MAINTENANCE 

(3)  SYSTEM  PERFORMANCE 

n FLIGHT/MAINTENANCE 
CREW  EFFECTIVENESS 


SER  CONTACT  (Name  end  grade) 

J.J.  DQNNANGELO,  SMSgt 

PROJECT  ENGINEER  (Typad/printed  name  and  grade) 

FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/p'lnted  name  and  grade) 

GEORGE  P.  LYNCH  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 

, AFFTC  S,?Sm72  2 


ORGANIZATION  (OUlca  Symbol) 

6510TGH 

SIGNATURE 


JK.T|.<$£L~ 


SIGNATURE 


6u  TV  Phon  E 

72695 

OATE 

i>  t0c?d  7 2- 


J Xc-v  72 


I 


m 


RELATEfc  SER  NUMBERS 

VEHICLE  TYPE 

VEHICLE  SERIAL  NO(5). 

TEST  LOCATION 

A-10A 

71-1369/-1370 

AFFTC 

MAJOR  SYSTEM/WUC  " 

SU  0 SYSTEM /WU  C 

COMPONENT  PART  NO./  SERIAL  NO. 

All  Avionics 

All  Avionics 

N/A 

A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


SER  NUMBER 
10-8-6 


DATE 

2 Nov  72 


DEFICIENCY 


Poor  type  of  electrical  connectors  (solder-on) 


DEFICIENCY  CIRCUMSTANCES/DE  SC  RIPTION/CAUSES  (Continue  on  iep  orate  page  if  necessary.) 

Solder-on  connectors  are  used  on  the  coaxial  cable  connections  to  all  the  avionics 
components.  These  connectors  can  be  easily  installed  incorrectly.  They  can  cause- 
many  intermittent  problems,  and  take  excessive  time  to  install.  There  is  danger  of 
burns  to  personnel  and  to  aircraft.  A great  amount  of  skill  is  necessary  to  install 
this  type  connector  correctly.  In  addition,  the  use  of  solderless  connectors  is  now 
very  common  throughout  the  Air  Force  and  eliminates  most  of  the  above  problems. 
Solderless  connectors  require  the  use  of  the  following  kit: 


FSN  5180- 1 03-3392LH , 
P/N  4SG0Q47-101 A, 
Cost:  $648.00 


LOCAL  ACTION 

None. 


recommendation  Crimp-on  type  solderless  connectors  should  be  used.  This  connector 
virtually  eliminates  connector  problems.  It  is  very  easy  and  time  saving  to  install 
with  no  soldering  required.  They  are  much  more  reliable  and  the  skill  required  for 
installation  is  lower. 


recommendation/deficiency  classification  and  mission  impact 
□ functional  Oops  [X]  design  □materiel  □oc  [X)maint 


RELIABILITY 


"]  PSTE 


SAFETY  HAZARO  CODE 
(MIL-STD-88  2) 

ci«  dS» 

□ D'v 

CORRECTION 

CATEGORY 

PH  MANOATO  RY 
[5P]  OES'EA 8LE 

POTENTIAL  HAZARD 

□ loss  □ VEHICLE 

[Xj  DAMAGE  -fX]  SUBSYSTEM 
fXD  INJURY □ PERSONNEL 

MISSION  IMPACT 

□ prevents  □ MISSION 
(3  DEGRAOES  [X]  MAIN  TEN  AN  CE 
( 1 RESTRICTS  (XI  SYSTEM  PERFORMANCE 

rr)  DELAYS  1“  1 FLIGHT/MAINTENANCE 

L_;  DELAYS  l- ) CREW  EFFECTIVENESS 

AMPLIFICATION/OTHER 

SER  CONTACT  (Name  end  grade) 

B.W.  COOKE,  TSgt 

ORGANIZATION  (Cilice  Symbol) 

6510TGH 

OUTY  PHONE 

72695 

PROJECT  ENGINEER  (Typed/printed  name  end  $tade) 

FRANK  N.  LUCERO,  GS-13 

SIGNATURE  r\ 

DATE 

„>  (vJc-V  7 

PROJECT  MANAGER  (Typed/printod  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 

SIGNATURE  ^ 

* v-  ” 'y/r  \ 

DA  TE 

3a.'i%/  7 

AFFTC  f0RM 


' AU  G 72 


131 
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RELATEO  SER  NUMBERS 

VEHICLE  TYPE 

A-10A 

VEHICLE  SERIAL  NO(S). 

71-1369/-1370 

TEST  LOCATION 

AFFTC 

major  system/wuc 

|SU  B SYSTEM /WU  C 

COMPONENT  PART  NO./  SERIAL  NO. 

Flight  Control /I 4000 

| Speed  Brake/1 4S00 

N/A 

DEFICIENCY 

Lack  of  access  to  speed  brake  actuator 

A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


SER  NUMBER 

10-9-7 


2 Nov  72 


DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  seporst,  p.f.  II  n.c.s,.ry.) 


No  access  is  provided  for  performing  maintenance,  inspection,  removal/installation 
of  the  speed  brake  actuator.  Gaining  access  requires  cutting  away  the  fiberglass 
leading  edge  of  the  aileron  assembly. 


LOCAL  ACTION 

None. 


RECOMMENDATION 

Provide  removable  leading  edge  on  the  aileron  assembly. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


□ functional  Oops  (if]  design  □materiel  Oqc 

SAFETY  HAZARD  CODE 
(MIL— STD-482) 

n>  o 

□ ,.i  Qiv 

CORRECTION 

CATEGORY 

Qj  MAN OA TORY 
□ DESIRABLE 

POTENTIAL  HAZARD 

□ loss  □ VEHICLE 

□ DAMAGE  | | SUBSYSTEM 

□ INJURY  I | PERSONNEL 

(None) 

m 


MA1NT  □ Reliability  [ ]pste 


MISSION  IMPACT 


ET.)  prevents 

|~  1 DEGRADES 
CXl  RESTRICTS 
Qj)  DELAYS 


Q1  MISSION 
□ MAINTENANCE 
171  SYSTEM  PERFORMANCE 
I*  I FLIGHT/MAINTEHANCE 
I - I CREW  EFFECTIVENESS 


AMPLIFICATION/OTHER 


SER  CONTACT  (Name  end  trade) 

I.E.  KIRKPATRICK, 


PROJECT  ENGINEER  (Typed/printed  name  and  £rado) 

FRANK  N.  LUCERO,  GS-13 


PROJECT  MANAGER  (Typed/ptln ted  name  and  trade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 


ORGANIZATION  (Oltlce  Symbol) 

6510TGH 


SIGNATURE  /\ 


w - 


> 

U- 
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AFFTC  AU  G^72 


4 


OUTY  PHON^ 

72695 


2.  VsS 7 <L 


\Jm.  o-  ? l 


RELATEO  SER  NUMBERS 

VEHICLE  TYPE 

A-10A 

VEHICLE  SERIAL  NO(sj. 

71-1369/-1370 

TEST  LOCATION 

AFFTC 

MAJOR  SYSTEM/WU  C 

SU  B SYSTEM /WU  C 

COMPONENT  PART  HO./  SERIAL  NO. 

Oxyqen/47000 

LOX  S.ys/47C00 

N/A 

DEFICIENCY 

Unacceptable  location  of  oxygen  overflow  vent. 

A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


SER  NUMBER 
10-12-8 


DATE 

2 Nov  72 


DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  separate  note  tl  necessary.) 

The  overflow  oxygen  vent  is  located  approximately  twenty-three  (23)  inches  aft  of  the 
nose  gear  strut.  The  distance  from  the  overflow  vent  to  the  ground  is  approximately 
four  (4)  feet.  When  liquid  oxygen  is  serviced  with  the  converter  installed,  the 
overflow  liquid  blows  on  the  nose  strut  and  nose  gear  tire.  Both  the  nose  strut  and 
tire  have  grease  and  oil  on  them.  If  oxygen  is  permitted  to  mix  with  flammables  such  asj 
grease  and  oil,  the  result  can  be  highly  explosive  with  possible  loss  of  Air  Force 
equipment  and  personnel. 


LOCAL  ACTION 

None. 

recommendation  y^g  Qverflow  oxygen 
be  threaded  so  an  extension  piece 
will  allow  the  overflow  liquid  to 
problem  should  be  addressed  on  the 

vent  should  be  relocated  or  the  existing  end  should 
of  tubing  can  be  attached  during  servicing.  This 
vent  into  a drip  pan  or  suitable  container.  This 
prototype  and  full-scale  development  aircraft. 

| recommendation/deficiency  classification  and  mission  impact  | 

| □ FUNCTIONAL 

□ ops  fXD  OESIGN 

□ MATERIEL  noc  □MAINT  □reliability 

□ PSTE  1 

SAFETY  HAZARD  CODE 

CORRECTION 

POTENTIAL  HAZARD 

(MIL— STD— & 6 2) 

CATEGORY 

[X~]  LOSS [*1  VEHICLE 

O'  □" 

jX“l  MAN  DA  TORY 

□I'll  O'V 

|~  1 DESIRABLE 

| | DAMAGE  * 1 | SUBSYSTEM 

[£]  INJURY  — QJ]  PERSONNEL 

MISSION  IMPACT 

£aj  prevents  — 1*3  MISSION 

DEGRAOES  —(^MAINTENANCE 

(3)  RESTRICTS  n SYSTEM  PERFORMANCE 

□ RELAYS  ri  FLIGHT/MAINTENANCE 

DELAYS  l-J  CREW  EFFECTIVENESS 


AM  PLI  FI  CA  TION/OTW  ER 


SER  CONTACT  (Nam e and  grade) 

D.  PERSON,  TSgt 


ORGANIZATION  (Ollice  Symbol) 

6510T6H 


Duty  phon£ 

72695 


PROJECT  ENGINEER  (Typ  ad/p  tinted  nama  and  grade) 

FRANK  N.  LUCERO,  GS-13 


SIGNATURE 


OATE 


PROJECT  MANAGER  (Typed/printed  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 


SIGNATURE 


VC 


DATE 
7 


3A.tr/  7 L 


AFFTC  I5gM„ 


133 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


SER  NUMBER 


I 10-13-9  I 2 Nov  72 

TEST  LOCATION 

AFFTC 

(component  part  no./  serial  no. 


EO  SER  NUMQERS 


IMAJOR  SYSTEM/WUC 


{VEHICLE  TYPE  VEHI  CL  E SERI  AL  NO{$). 

A-10A  71-1 369/-1 370 

ISUSSYSTEM/WUC 


I Airframe/ 11 000 

[deficiency 


Center  Fusel age/11 COO 


Poor  access  to  top  of  fuselage. 


IDEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  sep arete  page  it  necessary.) 


Preflight,  postflight,  engine  change  and  other  normal  maintenance  requires  maintenance 
personnel  to  have  access  to  the  top  of  the  fuselage.  The  only  way  they  can  achieve 
this  is  to  put  one  foot  into  the  engine  intake  lip  and  climb  up  onto  the  top  of  the 
fuselage  (current  practice).  The  engine  intake  lip  is  not  intended  to  be  a foot  hold 
and  any  foreign  objects  on  the  bottoms  of  their  shoes  could  be  drawn  into  the  engine. 
In  addition,  the  structure  on  the  intake  lip  is  not  designed  as  a foot  hold  and  could 
be  damaged. 


(LOCAL  ACTION 


RECOMMENDATION 

Recommend  a channeled  out  step  be  designed  on  each  side  of  the  fuselage  forward  of  the 
intake  lip  to  aid  in  access  to  the  top  of  the  fuselage. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


I | functional 

SAFETY  HAZARD  CODE 
(MIL  -STDS  $2) 

n<  eg" 

O'"  U'v 


Q°PS  |%~1  DESIGN 

CORRECTION 

CATEGORY 

MAN  DA  TO  RY 
[ ~~|  DESIRABLE 


□ materiel  Doc  Qmaint  □reliability  Qpste 


POTENTIAL  HAZARD 


MISSION  IMPACT 


SLOSS 

damage 
□ injury 


S VEHICLE 
SU BSYSTEM 
□ PERSONNEL 


□ PREVENTS 
QQ  DEGRADES 


| | MISSION 

□ MAINTENANCE 


□ RESTRICTS  (A]  SYSTEM  PERFORMANCE 


□ DELAYS 


FLIGHT/MAINTENANCE 


1 CREW  EFFECTIVENESS 


AM  PLI  FICATION/OTH  ER 


SER  CONTACT  (Nemo  end  grade) 

D.  PERSON,  TSgt 

PROJECT  ENGINEER  (Typed/printed  name  and  grade) 


ORGANIZATION  (OUlce  Symbol) 

6510TGH 


72695 


SIGNATURE 


FRANK  N.  LUCERO,  GS-13 


71.  ^ 


2.  7i_ 


PROJECT  MANAGER  (Typed/printed  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 


SIGNATURE 


.AFFTC  a'j’g72 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

XtuATEO  SER  NUMBERS 


SER  NUMBER 

10-14-10 


MAJOR  SYSTEM/WUC 

Instruments/51000 


VEHICLE  TYPE 

VEHICLE  SERIAL  NO(S). 

TEST  LOCATION 

A-10A 

71-1 369/-1370 

AFFTC 

COMPONENT  PART  NO./  SERIAL  NO. 

N/A 


SUBSYSTEM /WUC 

Flight  Instr/51A20 


DEFICIENCY 


Highly  vulnerable  location  of  pitot  tube  to  maintenance  activities 

DEFICIENCY  CIUCUMSTANCES/DESCRIPTION/CA’JSES  f Conl/n  u.  on  It 


The  pitot  tube  is  located  just  forward  of  the  right  hand  avionics  bay  containing 
the  SAS  computer.  To  gain  access  to  the  SAS  computer  a ladder  must  be  used;  however, 
caution  must  be  taken  that  the  ladder  rails  straddle  the  pitot  tube  but  do  not  strike 
it.  Caution  must  also  be  used  that  the  ladder  rung  does  not  hit  the  tube.  After 
the  ladder  has  been  set  properly  against  the  aircraft  it  is  still  possible  for 
personnel  to  step  on  the  pitot  tube  while  performing  maintenance  in  the  SAS  bay. 


LOCAL  ACTION 


None. 

RECOMMENDATION 


If  feasible,  the  pitot  tube  should  be  re-located  in  a less  vulnerable  area,  the  SAS 
computer  located  in  a position  that  will  not  require  working  near  the  pitot  tube  or 
access  to  the  computer  be  placed  in  a different  location. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 

□ FUNCTIONAL 

□ ops  rXl  DESIGN 

□ materiel  noc 

£]maint  □reliability  □pste 

SAFETY  HAZARD  CODE 
(WL-STD-4i2) 

□ ■ O' 

□ 'll  D'V 

CORRECTION 

CATEGORY 

f%l  MANDATORY 
□ OESIRABLE 

POTENTIAL  HAZARD 

□ loss  □vehicle 

□ damage  Pn  SUBSYSTEM 

□ injury  □personnel 

MISSION  IMPACT 

□ PREVENTS  □ mission 

□ degrades.,  nt) maintenance 

f~]  RESTRICTS/^  A]  SYSTEM  PERFORMANCE 

l)fl  nFUVS  ' H FLIGHT/MAINTENANCE 
l-J  DELAYS  CREW  £p  peCTI  VENESS 

AMPLIFICATION/OTHER 


SER  CONTACT  (Nmma  and  gtada) 

E,R.  WICKENBERG 

PROJECT  ENGINEER  (Typad/printad  naata  and  gtada) 


FRANK  N,  LUCERO,  GS-13 

PROJECT  MANAGER  (Typad/printad  nama  and  grada) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director.  A-X  Joint  Test  Force 


7^695 


ORGANIZATION  (Otlica  Symbol) 

6510TGH 


SIGNATURE  a 

Y|,  (. 


OATE 

£>  7 


dat£ 


SIGNATURE  - , 


/ Aiv  7 l 


2 


%■ 
BW  , 

m 


I 


H- 


*• 


|r 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

SER  NUMBER 

10-19-11 

OA  IE 

10  Nov  72 

RElATEO  SER  NUMBERS 

VEHICLE 

A-1C 

TYPE 

)A 

VEHICLE  SERIAL  NOtS). 

71-1369/-1370 

TEST  LOCATION 

AFFTC 

MAJOR  SYSTEm/wUC 

Airframe/ 11000 

subsystem/wuc  forward,  Center 
Aft  Fucciaqe/llAOO,! 1C00 ,11E 

COMPONENT  PART  NO./  SERIAL  NO.  I 

00  N/A  1 

DEFICIENCY 

Unacceptable  nylon  straps  retaining  lower  fuselage  access  doors 


DEFICIENCY  CIRCUMSTANCE  S/D  ESCRI PTION/CAUSES  ('Continue  on  separato  pojje  if  necessary.) 


The  A-10A  aircraft  utilizes  nylon  fabric  straps  to  retain  some  of  the  fuselage  access 
doors  while  they  are  in  the  open  position.  While  this  configuration  is  satisfactory 
in  the  hangar  or  in  a "no  wind"  condition,  the  doors  could  swing  and  whip  around 
causing  damage  to  the  doors  and  fuselage  in  windy  conditions.  Further  difficulties 
could  be  encountered  when  the  straps  get  wet  in  cold  weather.  They  can  become  frozen 
causing  damage  to  the  straps  and  attachment  components  during  movement  of  the  doors. 


LOCAL  ACTION 

None. 


RECOMMENDATION 


Conventional  hinges  should  be  used. 


| RECOMMENDATION/OEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT  | 

| I functional 

QoPS  (~j(i  OESIGN 

□ MATERIEL  doc 

[jpMAINT 

□ reliability  [2]  PSTE 

SAFETY  HAZARO  CODE 
(MlL-STD-382) 

n«  ffi" 

a«i  a«v 

CORRECTION 

CATEGORY 

Q MAN  DA  TO  RY 
Q£)  DESIRABLE 

POTENTIAL  HAZARD 

Quoss  [X3  vehicle 

Ofl  DAMAGE  □ SUBSYSTEM 

□ injury  □ personnel 

('  j PREVENTS 
□ DEGRADES 
T ] RESTRICTS 
(X]  DELAYS 

MISSION  IMPACT 

( J MISSION 
, 30  MAINTENANCE 
□ system  PERFORMANCE 
1 r 1 FLIGH  1 /MAIN  T EN  AN  Cl 
1 - 1 CREW  EF  FECTI  VENESS 

AMPLIFICATION/OTHER 


SER  CONTACT  (Natno  and  drado) 

B.E.  FOX.  GS-9 


PROJECT  ENGINEER  (Typed/printed  noma  and  irado) 


FRANK  N.  LUCERO,  GS-13 


PROJECT  MANAGER  ( Typed/ptintod  name  and  diode) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
fli  rpr.tnr . A-X_  Joint  .Test  .Force 


ORGANIZATION  (Oltico  Symbol) 

6510TGH 


SIGNATURE 


•-K-'UCX.'vO/'X.  "X.  ■ 


136 


afftc5SSmV2  2 


l 


OU  rY  PHONE 

72695 


DATE 


A//^  7. 


^Wrifeifa  f'rrrrfiik^.  - . - , > -t* 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

ER  NUMBERS  IvEHICLE  TYPE  “VEHICLE  SERIAL  HOIS). 

A-10A  71-1369/-1370 

'IMTWUC  J SU  8 SY  S T EM  /W  U C PQ_1  £ PQ_2 

i c/45000 Power  Suop1y/45A00,45G00 


RELATED  SER  NUMBERS 
MAJOR  SYSTEM /WU  C 

Hvdrauli c/45000 

DEFICIENCY 


SER  NUMBER  0/ 

10-17-12  1 

TEST  LOCATION 

AFFTC 

(COMPONENT  PART  NO./  SERIAL  NO. 

N/A  


Inadequate  dumping  provisions  for  hydraulic  reservoirs 


■ DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  separate  page  it  necessary.) 


The  right  and  left  hydraulic  reservoir  dump  valves  are  actuated  by  a small  cable 
routed  through  a metal  tube.  This  method  of  actuating  the  dump  valves  is  not 
satisfactory.  When  maintenance  is  performed  in  the  hydraulic  bay,  the  reservoir 
could  be  easily  dumped  accidentally,  if  tools  or  lines  became  intangled  in  the  loop. 


LOCAL  ACTION  ‘ 

None. 

RECOMMENDATION  * — — 

Safety  provisions  should  be  provided  to  prevent  inadvertent  dumping.  Consideration 
should  be  given  to  installing  a small  rod  and  lever  with  safety  wiring  provisions. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


n functional 

SAFETY  HAZARD  CODE 
( MIL-STDS82 ) 

On 

III  I |iv 


AMPLI  FICATION/OTHER 


(XI  DESIGN  □MATERIEL 


CORRECTION 

POTENTIAL  HAZARD  1 

CATEGORY 

( 1 MAN  DA  TORY 

□ loss 

□ VEHICLE 

1 X DESIRABLE 

□ DAMAGE 

□ SUBSYSTEM 

I | INJURY 

□ PERSONNEL 

(None) 

| | MAINT 


□ PREVENTS 
QQ  DEGRADES 

□ RESTRICTS 

□ DELAYS 


□ RELIABILITY 
MISSION  IMPACT 

> □ MISSION 

I iXD  maintenance 

S □ SYSTEM  PERFORMANCE 
I"1  FLIGHT/MAINTENANCE 
' CREW  EFFECTIVENESS 


SER  CONTACT  (Name  and  grade) 

I.E.  KIRKPATRICK,  GS-11 

PROJECT  ENGINEER  (Typed/printed  name  and  grade) 

FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/printed  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director.  A-X  Joint  Test  Force 


ORGANIZATION  (Ottlce  Symbol) 

6510TGH 

SIGNATURE 

+ "A 


-ft.  I [ 

ISIGNATURE  . 


RELATEO  SER  NUMBERS 

VEHICLE  TY  PE 

VEHICLE  SERIAL  NO(S). 

TEST  LOCATION 

A-10A 

71  -1 369/-1 370 

AFFTC 

MAJOR  SYSTEM/WU C 

SU  0 SYSTEM/WU  C 

COMPONENT  PART  NO./  SERIAL  NO. 

Fuel /46000 

Fuel  Ouantitv/46COO 

N/A 

DEFICIENCY 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


SER  NUMBER 

10-4-13 


1 DATE 

14  Nov  72 


Inadequate  fuel  quantity  indicating  system 


DEFICIENCY  CIRCUMSTANCES/OESCRIPTION/CAUSES  (Continue  on  stparete  poie  it  necessary.) 


The  fuel  quantity  indicating  system  in  the  cockpit  consists  of  a single  needle 
indicator,  a digital  counter  type  indicator  and  a fuel  display  selector  switch.  The 
pilot  must  move  the  selector  switch  to  each  individual  tank  position  to  display  the 
fuel  quantity  on  the  indicator.  The  selector  switch  has  eight  positions:  L MAIN, 

R MAIN,  L WING,  R WING,  L EXT,  R EXT,  C EXT  and  TOT  MAIN.  The  digital  indicator 
indicates  total  fuel  continuously.  The  selector  switch  must  be  rotated  to  seven 
different  positions  to  check  the  fuel  status  of  each  tank.  Since  external  fuel 
tanks  are  not  carried  on  the  prototype,  only  four  positions  must  be  checked  during 
the  AFFE  test  missions.  However,  the  pilots  find  that  it  is  time  consuming  and 
difficult  to  adequately  monitor  the  status  of  the  fuel  system.  The  indicator  does 
not  contribute  to  early  recognition  of  problems  with  fuel  feeding,  or  loss  or 
imbalance.  Upon  recognition  of  a problem,  fuel  checks  must  be  made  frequently. 

The  time  consumed  on  fuel  checks  detracts  from  mission  effectiveness.  This  is 
particularly  evident  in  high  pilot  workload  missions  such  as  weapons  delivery. 


LOCAL  ACTION 

None. 


RECOMMENDATION 

The  indicator  should  incorporate  a two-needle  system  with  one  needle  labeled  LEFT  and 
the  other  RIGHT.  Consideration  should  be  given  to  providing  the  selector  switch  with 
the  following  positions:  (1)  L/R  MAIN,  (2)  L/R  WING,  (3)  L/R  EXT,  (4)  C EXT.  Selecting 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


I TI  FUNCTIONAL  jj]  OPS  g")  OESIGN  P]  MATERIEL  (“]  QC  d)MAINT  □ RELIABILITY  £7]PSTE^ 

SAFETY  HAZARD  COOE 
(MtL— STD-882) 

n< 

□ C,v 

CORRECTION 

CATEGORY 

Q MANDATORY 
Qjj  OESIRABLE 

POTENTIAL  HAZARD 

a «-OSS  Q VEHICLE 

Q] DAMAGE  □ SUBSYSTEM 
[^INJURY  Q PERSONNEL 

(None) 

MISSION  IMPACT 

(□PREVENTS  |x]  MISSION 

HQ  DEGRADES  [J  MAIN  TEN  AN  CE 
FX1  RESTRICTS  [~J  SYSTEM  PERFORMANCE 

rinFlAYS  iX  1 FLIGHT/MAtNTENANCE 

L- J DELAYS  in  1 crew  effecti  veness 

AMPLIFICATION/OTHER 


SER  CONTACT  (Nomo  *nd  £rndn) 

R.D.  BRIDGES,  JR.,  Captain 


PROJECT  ENGINEER  (Typed/printed  nemo  and  ti rado ) 


FRANK  N.  LUCERO,  GS-13 


PROJECT  MANAGER  ( Typed/ printed  name  and  Arudc) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director.  A-X  Joint  Test  Force 


ORGANIZATION  (Oihce  Symbol) 

6510TGH 


SIGNATURE 


H.  tk 


SIGNATURE 


A<I  ■/  /■  / ' 
y a-  / / \ 


DU  TY  PHON  E 

72491 


1 4-  7 l 


DATfe 


AFFTC f0RM 


■ AU  G 72 


A 

’i 


$ 

v*';# 


RECOMMENDATION  SER  NUMBER  1C-4-13  CONTINUED: 


the  C EXT  should  cause  both  needles  to  overlay  to  read  centerline  external 
tank  fuel.  The  digital  counter  should  be  retained  to  indicate  total  fuel 
onboard.  Incorporation  of  this  type  of  fuel  system  would  allow  the  pilot 
to  monitor  the  left  and  right  tanks  at  all  times  and  also  monitor  total 
fuel  without  any  switch  action  required.  The  other  tanks  could  be  checked 
with  half  the  switching  action  required  in  the  prototype  aircraft.  In 
addition,  the  elimination  of  the  TOT  MAIN  position  would  reduce  the  maximum 
scale  required  which  would  allow  the  size  of  the  indicator  to  be  reduced, 
if  desired. 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


SER  NUMBER 


RELATED SER  NUMBERS 

VEHICLE  TYPE 

VEHICLE  SERIAL  NO(S). 

TEST  LOCATION 

10-22-15 

A-10A 

71-1 369 /- 1 370 

AFFTC 

MAJOR  SYSTEM/WU  f 

CockDit  & Fusel aoe/1 2000 

SU8SYS  F EM/WUC 

CockDit/12A00 

COMPONENT  PART  NO./  SERIAL  NO. 

N/A 

Poor  location  and  actuation  of  throttle  friction  control 


OE FI CIENCY  Cl RCUMSTANCES/DESCRI PTION/CAUSES  (Conttnue  on  separate  page  if  necessary.) 


The  lever  type  throttle  friction  control  is  located  on  the  outboard  side  of  the  throttl 
quadrant,  adjacent  to  the  flap  control.  This  is  a once-a- flight  adjustment  control 
under  normal  conditions  and  occupies  much  valuable  space,  particularly  by  crowding 
the  flap  control  too  close  to  the  throttles  reducing  flap  control  accessibility 
(see  SER  10-22-1 5) . In  addition,  the  present  adjustment  of  the  throttle  friction 
lever  eliminates  its  effective  use,  i.e.,  a very  small  increase  (forward  movement) 
of  friction  setting  will  render  the  throttles  unmanageably  resistant  to  movement. 

Most  pilots  have  been  setting  the  control  at  or  close  to  the  lowest  friction  setting 
(full  aft).  Thus,  the  vast  majority  of  lever  displacement  (travel  distance)  is 
never  utilized. 


LOCAL  ACTION 


None. 


RECOMMENDATION 


(1).  The  throttle  friction  control  should  be  removed  from  the  throttle 
quadrant  proper  (IAW  DH1-3,  DN2D5,  para  1.3.3).  Consideration  should  be  given  to  loca- 
ting this  lever  on  the  inboard  side  of  the  left  console,  if  feasible,  or  any  other  suit- 
able area  at  the  periphery  of  the  left  console  (see  DH1-3,  DN2D6,  para  5),  (2)  The  band 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


1 I functional 

□ OPS  (jj)  DESIGN 

□ materiel  noc 

□ MA,NT  □RELIABILITY  i^PSTE 

SAFETY  HAZARD  CODE 
(SUL -STD-4  8 2> 

CORRECTION 

CATEGORY 

POTENTIAL  HAZARO 

MISSION  IMPACT 

CXI'  □» 

□ 'll  D'V 

1 1 MAN  DA  TORY 

Q(]  DESIRA8LE 

□ LOSS  □ VEHICLE 

□ DAMAGE  f J SUBSYSTEM 

□ INJURY  Q PERSONNEL 

(None) 

□ prevents  ! I MISSION 

□ DEGRADES  □ MAINTENANCE 

tXl  RESTRICTS  (“1  SYSTEM  performance 

r '1  BELAYS  I v FHGMT/MA.NT6NANCL 

1 — J DECAYS  1 X1  CREW  EFFECTIVENESS 

AMPLIFICATION/OTHER  J 

j SER  CONTACT  (Norm o and  grade) 

ORGANIZATION  (Office  Symbol) 

DUTY  PHONE 

R.D.  BRIDGES.  JR. . Captain 


PROJECT  ENGINEER  (Typad/printed  name  and  grade) 


FRANK  N.  LUCERO.  GS-13 


PROJECT  MANAGER  (Typed/printed  name  ond  gttde) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Dir pr. tor.  A-X  Test  Team 


6510TGH 


SIGNATURE 


Vl  . 


140 


AFFTC 


SIGNATURjj^^ 


72695 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

ElAteO  SER  NUMBERS  I VEHICLE  TYPE  | VEHICLE  SERIAL  HOIS). 


SER  HUMBER 


10-2-1,  10-21-14  I 

MAJOR  SYSTEM/WU  C 

Flight  Control  s/1 ^000 

DEFICIENCY 


CUE  type  vehicle  serial  noisi.  test  location 

A-10A  71 -1 369/-1 370  AFFTC 

SU8SYSTEM/WUC  p"|  -j  gh  t COntfOlS  , GOMPONENT  pART  MO./  SERIA»_  I 

Cockpit/ HAQii  ’ N/A 


Poor  location  and  mode  of  actuation  of  flap  cont.-ol 

DEFICIENCY  CIRCUMSTANCES/OESCRIPTION/CAUSES  (Continue  on  separate  patfe  it  necessary.) 

The  relative  position  of  the  flap  con  .rol  and  throttles  restricts  accessibility  to 
the  flap  lever  particularly  with  throstles  set  at  IDLE.  On  several  occasions,  the 
throttles  have  been  accidentally  moved  when  the  pilot  reached  for  the  flap  control. 
Although  ptrt  of  the  problem  has  beer,  attributed  to  poor  throttle  quadrant  design 
(see  SER  10-2-1)  it  is  compounded  by  the  unnecessarily  large  control  displacement 
required  to  activate  the  flaps  tc  their  full  up  position.  Moreover,  close  proximity 
of  the  flap  lever  to  the  throttles  restricts  safe  and  convenient  access.  Additional 
actuation  difficulty  is  encountered  because  the  flap  lever  detents  are  poorly  defined. 
The  pilots  must  crosscheck  the  flap  indicator  and  search  for  the  proper  position  of 
the  flap  lever  to  obtain  the  desired  flap  travel. 


LOCAL  ACTION 

Extreme  care  by  pilots  when  the  throttles  are  at  IDLE. 

recommendation  ^ f]ap  iev(?r  displacement  (travel  distance)  should  be  decreased  by 

at  least  50  percent,  relocating  the  full  up  position  further  aft  (at  approximately  the 
center  position  of  the  throttle  quadrant).  (2)  The  flap  control  should  be  placed 
further  outboard  from  the  throttles  as  required  by  DH  1-3,  DN  2D5,  para.  1.2.  and  1.3. 


RECOMMENDATION/DEFICIENCY  classification  anc  mission  impact 


( 1 functional 

SAFETY  hazard  COOE 
(ML-STD-9S2) 

I □'  CXI" 

Ci"1  QIV 


I AMPLI  FI  CATION /OTHER 


Q]  OPS  (jfl  DESIGN  I | MATERIEL  | | QC 


CORRECTION 

POTENTIAL  HAZARD  i 

CAT  EGOR'. 

fX  MANDATORY 

CIS  loss 

[Xl  VEHICLE 

/ I OESIRABLE 

fiR  DAMAGE 

fn  SUBSYSTEM 

i_JlNJURY 

f "1  PERSONNEL 

□JMAINT  Q RELIABILITY  [JpPSTE 
MISSION  IMPACT 

["]  PREVENTS  Q MISSION 
j } DEGRADES  MAINTENANCE 


Q3  OELAYS 


1 CREW  EFFECTIVENESS 


SER  CONTACT  (Same  and  trade) 

R.D.  BRIDGES,  JR.,  Captain 

PROJECT  ENGINEER  (Typad/printed name  and  trade) 

FRANK  N.  LUCERO,  GS-13 

PROJECT  MAN  ACER  (Typed/ptinted  nrtue  and  Arnde) 

GEORGE  P.  LYNCH,  OR.,  Major,  USAF 
Director.  A-X  Joint  Test  Force 

■ AFFTC  aug72  2 


ORGANIZATION  (Oltlcti  Symbol) 

6510TGH 

SIGNATURE 


SIGNATURE 


A? 


OUTY  PHONE 

72491 

OATE 


14-  Uoo  ? 

"da  te  " 

///•-<*  7 2 


^ .tA-csa?, 


\ . ; r"S  % >*•£?'—  - - ‘^y 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


RELATED  SER  NUMBERS 
MAJOR  SYSTEM/WUC 

Flight  Control  s/1 4000 

DEFICIENCY 


VEHICLE  TYPE  VEHICLE  SERIAL  NO{S). 

A-10A  71-1369/-1370 

jSUUSYSTEM/WUC 


SER  NUMBER  0/  *£ 

10-16-  iG  10  Nov  72 

TEST  LOCATION 

AFFTC 

I COMPONENT  PART  NO./  SVrtlAJ  NO. 

N/A 


Poor  material  utilized  in  flight  control  structures 

DEFICIENCY  CIRCUMSTANCES/DESCRIHTION/CAUSES  (’Conf/mio  ort  scparato  pate  il  necessary.) 

Honeycomb  sandwich  construction  is  used  for  many  of  the  component  parts, such  as  flap 
trailing  edges,  wing  trailing  edges,  elevators,  rudder  and  speed  brakes.  The  core  1 
material  is  NOMEX  which  is  equally  as  difficult  to  repair  in  the  field  as  the 
aluminum  core.  Satisfactory  field  repair  for  honeycomb  is  practically  non-existant 
except  for  repair  of  minor  punctures  and  dents.  Field  repair  for  honeycomb  is  almost 
always  a matter  of  removing  and  replacing  the  part,  leaving  the  repair  to  "depot 
level  repair  and  facilities."  In  view  of  the  specialized  close  air  support  mission, 
of  the  A-X  and  the  possible  resultant  damage  from  ground  fire,  a stockpile  of 
honeycomb  parts  would  have  to  be  maintained  at  field  level  facilities. 


LOCAL  ACTION 

None. 

recommendation  An  engineering  study  or  review  should  be  conducted  on  the  selection  of 
materials  to  include  the  following  aspects:  (1)  The  use  of  stress  corrosion  susceptible 
alloys  and  heat  treats  should  be  avoided  wherever  possible.  Consideration  should  be 
given  to  the  use  of  material,  such  as  7075-T73,  instead  of  7075-T6.  If  7075-T6  is  used, 

positive  stress  corrosion  control  methods  are  mandatory.  (2)  The  use  of  honeycomb 

recommendation/deficiency  classification  and  mission  impact  

□ functional  [^"(OPS  fX]  DESIGN  f~3MATERIEL  OC  I^QmAINT  □ RELIABILITY  I jPSTE 


□ FUNCTIONAL 
SAFETY  hazard  code 
(MIL-STDS82) 

m<  a- 

□ ill  Q.V 


AMPLIFICATION/OTHER 


CORRECTION 

POTENTIAL  HAZARD  i 

CATEGORY 

I ! MANDATORY 

□ i-oss 

( | VEHICLE 

njTf  DESIRABLE 

| 1 DAMAGE 

1 | SUBSYSTEM 

Q]  INJURY 

| PERSONNEL 

(None 



MISSION  IMPACT 


□ PREVEN  TS  □ MISSION 

□ OEGRAOES  fX)  MAINTENANCE 

□ RESTRICTS  □ system  performance 

Ril  DFLAYS  I"3  1 FLIGHT/MAINTENANCE 

1 X ■'  DELAYS  1 ) cr,ew  EFFECTIVENESS 


SER  CONTACT  (Name  end  grade) 

B.E.  FOX,  GS-9 

PROJECT  ENGINEER  (Typed/ printed  name  end  trade) 

FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/printed  name  and  trade) 

GEORGE  P.  LYNCH,  OR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 

. AFFTC  aug72  2 


ORGANIZATION  (Otfice  Symbol) 

6510TGH 

SIGNATURE 

Vl. 

SIGNATURE  ““ 


DU  TY  PHONE 

72695 

OATE 

ft  72. 


wmm  i 


i 


RECOMMENDATION  TO  SER  NUMBER  10-16-16  CONTINUED: 


sandwich  construction  should  be  avoided  except  where  cost  and/or  weight 
advantages  outweigh  the  problems  associated  with  field  repair. 


V'  f ( . ' t-\  * ' 


V < ft * K ’ 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


I VEHICLE  SERIAL  NO(SI. 


RELATED  SER  NUMBERS  VEHICLE  TYPE  VEHI  CL  E SERI  AL  NO(S) 

A-10A  71-1369/-1 370 

major  system/wuc  Cockpi t & FuSfsy8SYST^M/wuc 

lage  Compartments  71 2000 Canopy/12C0Q 

DEFICIENCY 


SER  NUMBER  DATE 

10-24-17  14  Nov  72 

TEST  LOCATION 

AFFTC 

COM PONEN T PART  NO./  SERIAL  NO. 

N/A 


Difficult  ingress  to  cockpit  with  parachute  on 

DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  srpaiata  pat,  II  nec«s«ry.; 

It  is  almost  impossible  for  the  pilot  to  enter  the  cockpit  while  wearing  a parachute 
without  it  snagging  on  the  open  canopy  frame.  This  has  been  noted  by  all  A-X  JTF 
pilots. 


LOCAL  ACTION 

None. 


RECOMMENDATION 

The  capability  to  open  the  canopy  an  additional  4-6  inches  should  be  provided,  as 
required  by  DH  1-3,  DN  3L1 , para.  4. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


n functional 

SAFETY  HAZARD  CODE 
(MIL -STDS  8 2> 

3'  □" 

CD"  Q'v 


AMPLI  FICATION/OTHER 


(7")oesign  [TImateriel 


CORRECTION 

POTENTIAL  HAZARD  1 

CATEGORY 

( j MAN  DA  TO  RY 

□ LOSS 

I | VEHICLE 

OESIRABLE 

I | OAMAGE 

I | SUBSYSTEM 

□ INJURY 

□ PERSONNEL 

(None) 

□ maint 


f | PREVENTS 
| | DEGRADES 

CXI  RESTRICTS 
Q'j  DELAYS 


□ reliability  □ pste 
MISSION  IMPACT 

> □MISSION 

; □maintenance 

S □ SYSTEM  PERFORMANCE 
(v~l  FLIGHT/MAWTEMAtFGE 
CREW  EFFECTIVENESS 


SER  CONTACT  (Nome  and  frada) 

R.D.  BRIDGES.  JR. . Captai n 

PROJECT  ENGINEER  (Typed/  printed  name  and  erado) 

FRANK  N.  LUCERO.  GS-13 

PROJECT  MANAGER  (Typed/printed  name  and  erode) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 

, AFFTC  mjoM72  2 


ORGANIZATION  (Oltlce  Symbol) 

6510TGH 

SIGNATURE  ft 

l -sX 

SIGNATURE  > 

(a"7  / 

' yCy  ■ *■ 


VEHICLE  TYPE 

A- 10  A 

VEHICLE  SERIAL  NO(S). 

71-1369/-1370 

TEST  LOCATION 

AFFTC  . ~ 

MAJOR  SYSTEM^WUC  ISUBSYSTEM/WUC 

Pnwpr  Plant  Instanation/29000  Engine  Instruments/29L00 

COMPONENT  PART  NO./  SERIAL  NO. 

N/A 

A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


SER  NUMBER 

10-25-18 


DATE 

9 Nov  72 


DEFICIENCY 


Difficulty  in  interpreting  fan  tachometer  readings 

DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  separate  pate  It  necessary. 


The  fan  tachometers  are  read  in  units  of  actual  rpm  (X  1000),  calibrated  from  0 to  8 
with  an  expanded  scale  above  6.  Pilots  are  trained  to  make  power  performance  and  contro 
decisions  on  the  basis  of  the  proportion  (percent)  of  total  available  rpm  needed.  To 
lend  meaning  to  actual  rpm  values,  pilots  must  learn  their  relation  to  the  upper  limit 
value,  whatever  it  may  be  for  a particular  system.  Percent  rpm  values  are  applicable 
across  all  systems  and  interpretation  is  a simple  matter,  once  Itjrned.  The  system- 
specific  nature  of  actual  rpm  values  creates  an  additional  and  unnecessary  learning 
task.  Modification  of  an  integral  subsystem  (e.g.,  engine  or  engine  component)  may 
change  the  upper  limit  rpm  value,  necessitating  a reinterpretation  of  actual  rpm  values 


LOCAL  ACTION 

None. 


recommendation  j^e  fan  tachometers  should  employ  percent  rpm  units  in  preference  to 
actual  rpm  units  in  order  to  facilitate  operator  understanding  with  minimum  effort  and 


delay  as  noted  in  DH  1-3,  DN  2C1 , para.  1. 

recommendation/deficiency  classification  and  mission  imp  act 


1 (FUNCTIONAL  mops  ("^DESIGN  □MATERIEL  LU QC 

SAFETY  HAZARD  CODE 
(MIL-STDS82) 

Otl'  n» 

□ m Qiv 

CORRECTION 

CATEGORY 

□ MAN  DA  TO  RY 
(^]  OESIRABLE 

POTENTIAL  HAZARD 

□ loss  □vehicle 

□ OAMAGE  □ SUBSYSTEM 

□ injury  □personnel 

(None) 

□ maint  □reliability  CjPSTE 


MISSION  IMPACT 


□ PREVENTS 
[X]  DEGRAOES 

□ RESTRICTS 
□ OELAYS 


□ MISSION 

□ MAINTENANCE 

[- ] SYSTEM  PERFORMANCE 

□ FLI GH  T/MAItH~-eRANCE 
l X’  CREW  EFFECTIVENESS 


AMPLIFICATION/OTHER 


SER  CONTACT  (Name  and  trade) 

A.  BARNES,  Captain 


PROJECT  ENGINEER  (Typed/printed  name  end  trade) 

FRANK  N.  LUCERO,  GS-13 


PROJECT  MANAGER  (Typed/printed  name  and  fade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director.  A-X  Joint  Test  Force 


ORGANIZATION  (Olltce  Symbol) 

6510TGH/TAC 


SIGNATURE 

j y 


r\ 


ih-  X - 


SIGNATURE 

Si 


esf- 


'Ja 


DU  T Y PMOn£~ 


73891 


DATE 


pjUov  rz. 


DATE 
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AFFTC  F0RM 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


RELATED SER  NUMBERS 
major  sys'temVwuc 

Instruments 751 000 

DEFICIENCY 


1 [VEHICLE  TYPE  VEHICLE  SERI  AL  NO(SI. 

A-I0A  71-1 369/-1 370 

SU  8SYS  TEM/WU  C 

Flight  Instruments/51A00 


SER  HUMBER  DATE 

10-5-19  10  Nov  72 

TEST  LOCATION 

AFFTC 

[COMPONENT  PART  HO./  SERIAL  NO. 

N/A 


Functional  inadequacy  of  the  attitude  indicating  system 


DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  separate  page  U necessary.) 

The  attitude  indicating  system  consistently  malfunctioned  during  flight.  This  problem 
was  apparent  throughout  Task  I.  Precession  in  the  pitch  and  roll  axis  of  up  to  30 
degrees  was  common  especially  on  the  weapons  delivery  missions.  On  several  flights 
the  system  became  totally  inoperative.  At  the  start  of  Task  II  the  attitude  indicating 
system  was  carried  as  an  open  pilot  write-up.  Attempts  to  correct  the  problem  were 
made  including  several  changes  of  the  gyro  and  gyro  amplifier.  None  of  these  corrections 
eliminated  the  problem.  As  an  interim  solution,  a system  was  installed  to  erect  the  ADI 
rapidly  to  the  straight  and  level  attitude.  Realignment  of  the  ADI  required  the  pilot 
to  fly  the  aircraft  in  the  straight  and  level  attitude  and  depress  the  fast  erect  button. 
The  fast  erect  feature  realigned  the  ADI  system  under  conditions  where  straight  and 
level  flight  could  be  maintained;  however,  it  did  not  solve  the  problem  and  was  unusablei 
during  weapons  delivery.  It  would  be  unacceptable  during  instrument  flignt  conditions. 
The  lack  of  an  accurate  and  reliable  attitude  indicating  system  presented  a definite 
hazard  to  flight,  especially  instrument  flight,  and  degraded  accuracy  during  weapons 
delivery  missions. 


LOCAL  ACTION 

None. 

RECOMMENDATION 

A functionally  adequate,  accurate  and  reliable  HARS  should  be  provided. 


I 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


[jp  FUNCTIONAL 

SAFETY  HAZARO  COOE 
(MtL-STD-881) 

n>  □" 

IX)'"  O'v 


AMPLIFICATION/OTHER 


[SER  CONTACT  (Ntene  end  grade) 


IPROJECT  ENGINEER  (Typed/printed  name  end  grade) 


PROJECT  MANAGER  (Typed/ printed  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 

148  AFFTC  £?Sm72  2 


□ ops  □ DESIGN  □MATERIEL  j~|  QC 


CORRECTION 

POTENTIAL  HAZARD  1 

CATEGORY 

Q{]  MAN  DA  TO  RY 

CXI  LOSS 

(X]  VEHICLE 

Q DESIRABLE 

Q)  DAMAGE 

□ SUBSYSTEM 

Qinjury 

□ PERSONNEL 

□ MAINT  □RELIABILITY  L jpste 

MISSION  IMPACT 

□ prevents  LX)  MISSION 

j'y]  DEGRADES  □ MAINTENANCE 

□ RESTRICTS  □ SYSTEM  PERFORMANCE 

r 1 OPLAYS  r 1 FLIGHT/MAINTENANCE 

DELAYS  l . I CREW  EFFECTIVENESS 


ORGANIZATION  (Olllct  Symbol) 

6510TGH 


| SIGNATURE  p 


SIGNATURE/  ? 


I Oil  IY  PMON  E 


72588 


12 


///So  / ' 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


ED  SER  NUMBERS 


MAJOR  SYSTEM/WU C 

Flight  Controls/14000 


DEFICIENCY 


JSU  8 SYSTEM/WU  C 

Flaos/14000 


SER  NUMBER  DATE 

10-15-20  14  Nov  72 


TEST  LOCATION 

AFFTC 


COMPONENT  PART  NO./  SERIAL  NO. 

N/A 


Undesired  flap  blowback 


DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Contlnua  on  soparale  pate  it  nacasaary.) 

Flap  blowback  occurred  when  the  selected  flap  position  was  approximately  20  degrees 
and  higher  and  varied  with  airspeed.  The  flap  handle  had  to  be  adjusted  continually 
to  compensate  for  the  change.  During  one  flight,  the  flap  handle  was  set  at  the 
maximum  position  {40  degrees).  At  100  KIAS,  an  actual  flap  position  of  35  degrees 
was  noted  and  at  200  KIAS,  actual  positions  of  25  and  28  degrees  were  noted.  The  flap 
blowback  was  less  severe  (1-2  degrees)  at  lower  selected  settings  of  approximately 
20  degrees.  (This  report  does  not  refer  to  the  blowback  protection  system  that  is 
designed  to  retract  the  flaps  at  approximately  230  KIAS  to  prevent  structural  damage.) 


LOCAL  ACTION 

None. 


RECOMMENDATION 

The  flap  system  should  be  designed  so  that  the  actual  flap  position  coincides  with  the 
selected  setting  throughout  the  approved  flap  airspeed  envelope. 


j | FUNCTIONAL 


SAFETY  HAZARD  COOE 
(MtL-STD-882) 

□ > CXI11 

O'"  O'v 


AMPLIFICATION/OTHER 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


OPS  (JQ  DESIGN  □MATERIEL  □ QC  QmAINT  | | RELIABILITY 


CORRECTION 

CATEGORY 

POTENTIAL  HAZARO 

□ mandatory 

I | LOSS 

| 1 VEHICLE 

LXI  DESIRABLE 

(_j  OAMAGE 

| | SUBSYSTEM 

1 | INJURY 

□ PERSONNEL 

(None) 

Qpste 


MISSION  IMPACT 

□ prevents  □mission 

□ DEGRADES  f~l  MAINTENANCE 

□ RESTRICTS  D SYSTEM  PERFORMANCE 

□ DELAYS  iv”!  FLIGHT/MAINTENANCE 

DELAYS  %-J  CREW  EFFECTIVENESS 


SER  CONTACT  (Name  and  grade) 

T.R.  YECH0UT,  Captain 


PROJECT  ENGINEER  (Typed/  printed  name  end  grade) 


PROJECT  MANAGER  (Typed/prlntod  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 


ORGANIZATION  (Oftice  Sym6o/) 

651 0TGH/TGES 


SIGNATURE 

i . dL 


i 4Uo\!  7 2- 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

ELATED  SER  NUMBERS  IVEHICLE  TYPE  I VEHICLE  SERIAL  NOISI. 


MAJOR  SYSTEM/WUC 

Interphone/64000 

DEFICIENCY 


HICLE  TYPE  VEHICLE  SERIAL  NOISI, 

A-10A  71-1369/-1 370 

|SU  B SYSTEM /WU  C 

Intercom  Set/64A00 


SER  NUMBER  DATE 

10-18-21  10  Nov  72 

TEST  LOCATION 

AFFTC 

COMPONENT  PART  NO./  SERIAL  NO. 

N/A ___ 


Poor  access  to  intercom  headset  cordage 


[deficiency  circumstances/description/causes  (Continue  on  separate  page  It  necessary.) 


Access  for  replacement  of  the  ICS  headset  cordage  is  very  poor.  The  cordage  is 
routed  along  with  a wiring  bundle  down  behind  the  ejection  seat  to  a quick  disconnect 
cannon  plug.  Removal  of  the  seat  would  be  required  to  gain  access  to  the  cannon  plug. 
This  would  increase  the  removal /replacement  frequency  of  the  seat  which  is  unsatis- 
factory because  of  the  explosive  devices  installed.  Although  ICS  cordage  failures 
have  not  been  a problem  on  the  A-X  prototype  aircraft,  a high  failure  rate  has  been 
noted  on  other  aircraft  by  maintenance  personnel  assigned  to  the  A-X  Joint  Test  Force. 


ILOCAL  ACTION 


None. 

RECOMMENDATION 

A quick  disconnect  cannon  plug  should  be  mounted  in  the  cockpit  area  on  the  bulkhead 
to  the  right  and  aft  of  the  ejection  seat.  Access  to  the  plug  should  not  require 
removal  of  the  seat. 


recommendation/deficiency  classification  and  mission  impact 


f~"|  functional 

SAFETY  HAZARD  CODE 
(MtL-STD-862) 

O'  1X3" 

O'"  O'v 


□ ops 


Qma  TERIEL 


CORRECTION 

POTENTIAL  HAZARD  i 

CATEGORY 

Qfl  MANDATORY 

□ loss  □ 

VEHICLE 

j i DESIRABLE 

j^~]  OAMAGE  j 

SUBSYSTEM 

C&  INJURY  j)£ 

PERSONNEL 

f~~l  RELIABILITY 
MISSION  IMPACT 


□ PSTE 


[33  PREVENTS 
QQ  DECRADES 

□ RESTRICTS 

□ DELAYS 


( I MISSION 
Hf)  MAINTENANCE 
PI  SYSTEM  PERFORMANCE 
|~ 1 FLIGHT/MAINTENANCE 
l— 1 CREW  EFFECTIVENESS 


AMPLIFICATION/OTHER 


SER  CONTACT  (Plaene  end  Arade) 

8.M.  COOKE.  TSat 

PROJECT  ENGINEER  (Typed/printed  name  and  tirade) 


ORGANIZATION  (Otltce  Symbol) 

6510TGH 

1IC.NJ  TURE 


FRANK  N.  LUCERO.  GS-13 

PROJECT  MANAGER  (Typed/ptinted  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 


I GN^  TU  RE  p, 
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I SIGNATURE 
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DuW’PhOnE 
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DATE 


AFFTC  auc72  2 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


RELATEO  SER  NUMBERS  VEHICLE  TYPE  VEHI  CLE  SERI  AL  NO(S).  ItEST  LOCATION 

A-10A  71-1 369/-1370  AFFTC 

MAJOR  SYSTEM/WUC  SU8SYSTEM/WU  C pQ_  1 JpQ_2  Indi  Cck—  |C0MP0NENT  PART  NO./  SERIAL  NO. 

Hydraulic  Power  Suppl v/45Q0( ' ting  & Warning  Sys/45E00, 45100  H/A 

DEFICIENCY 


VEHICLE  TYPE 


SER  NUMBER 

1 10-23-22 

|test  location 


DATE 

14  Nov  72 


1MAJOR  SYSTEM/WUC 


Difficulty  in  reading  hydraulic  pressure  gages 


Ideficiency  circumstances/oescription/causes  C Continue  on  separata  page  It  necessary.) 


Two  hydraulic  pressure  gages,  one  for  each  power  system,  are  located  on  the  far  right 
side  of  the  instrument  panel.  They  are  calibrated  in  thousands  of  pounds  per  square 
inch  (psi),  ranging  from  0 to  4 (psi  X 1000).  The  scale  begins  with  0 at  the  6 
o'clock  position  and  ends  with  4 at  the  10  o'clock  position,  as  shown  in  the  following 
figure.  This  results  in  utilizing  only  one  third  of  the  entire  gage  face.  Due  to  the 
combination  of  location,  size  (1  inch  diameter),  parallax,  and  inefficient  use  of 
the  gage  face,  these  indicators  are  extremely  difficult  to  read. 


< HYP  \ 

f 1 \ 


ILOCAL  ACTION 


None. 

recommendation" 


(1)  The  hydraulic  indicators  should  be  enlarged  in  relation  to  the  view- 
ing distance  in  accordance  with  DH  1-3,  DN  2C1 , para.  2.1.  At  present,  these  indicators 
are  the  smallest  gages  in  the  cockpit  but  entail  the  greatest  viewing  distance.  (2) 

The  production  gages  should  allow  for  offset  viewing  to  alleviate  the  effects  of 


( | functional 

SAFETY  HAZARD  CODE 
(MtL-STD-882) 

□ > O 

Qin  CDiv 


recommendation/deficiency  classification  and  mission  impact 

3 OPS  RTjOESIGN  □ MATERIEL  □ QC  QmAINT  □ RELIABILITY  LIjPSTE 


□ ops  (JlOESIGN 

| (MATERIEL  □ QC 

CORRECTION 

POTENTIAL  HAZARD 

CATEGORY 

1 | MANDATORY 

(3jJ  DESIRABLE 

□ loss  □ VEHICLE 

□ OAMAGE  | | SUBSYSTEM 

□ injury  I I PERSONNEL 

(None) 

MISSION  IMPACT 


□ PREVENTS  □ mission 

□fl  DEGRADES  □ maintenance 

□ RESTRICTS  (33  SYSTEM  PERFORMANCE 

ODEI  AYA  (V'T  FLIGHT/MAINTENANCE 

DELAYS  tV J CREW  EFFECTIVENESS 


AMPLIFICATION/OTHER 


SER  CONTACT  fNemo  end  grade) 

R.F.  ARP,  Captain 

PROJECT  ENGINEER  (Typed/printed  name  end  grade) 


ORGANIZATION  (Office  Symbol) 

6510TGH/SGUM 


SIGNATURE 


FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/printed  name  and  grade) 

GEORGE  P.  LYNCH,  OR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 


SIGNATURE 


A-  y- a. 

RE 

f V 

- py*  S.yr  • l 


OUTY  PHONE 

72588 

DATE 


'7 

DATE  ~ 

//a  '-V  ? i 


ipFTr  PORM 
Arr  I C Ar,G  72 


RECOMMENDATION  SER  NUMBER  10-23-22  CONTINUED: 


parallex  in  accordance  with  DH  1-3,  DN  2C1 , para.  2.3.  (3)  The  entire  360 

degrees  of  gage  face  should  be  utilized  for  scale  display,  as  shown  in  the 
following  figure.  This  would  afford  greater  accuracy  of  reading,  including 
a more  positive  recognition  of  direction  and  rate  of  changes,  which  are 
often  the  first  indication  of  ensuing  hydraulic  failure. 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


SCR  NUMBER 


OATE 

13  Mov  72 


Delated  ser  numbers  j 

VEHICLE  TYPE 

VEHICLE  SERIAL  NO(j). 

TEST  LOCATION 

A-10A 

71-3169/-1370 

AFFTC 

MAJOR  SYSTEM/WUC 

$1)  BSY  STEM/WU  c Jnt.PHOT 

COMPONENT  PARI  NO./  SERIAL  NO. 

Lighting  System/44000 

Lighting  System/44C 

.N/A 

DEFICIENCY 


Incompatibility  of  interior  lighting  with  task  requirements 


DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  separate  pato  if  necessary.) 


Armament  panel  lighting  is  controlled  by  the  CONSOLES  rheostat  control  on  the  interior 
lights  control  panel.  There  is  no  provision  for  adjustment  of  armament  panel  lighting 
independent  of  left  and  right  console  lighting.  During  night  bombing  runs  where  target 
detection  is  by  nature  a difficult  task,  any  and  all  sources  of  light  can  be  held  to 
an  absolute  minimum.  Although  armament  panel  lighting  is  essential  for  a night  bombing 
mission,  there  is  no  operational  need  for  sumultaneous  console  lighting.  In  addition, 


during  night  instrument  flight  when  console  lighting  is  required,  illumination  of  the 
armament  panel  is  purposeless,  distractive,  and  wasteful  of  lamp  life. 


LOCAL  ACTION 

None. 

recommendation  Compatibility  of  lighting  with  task  requirements  should  be  accomplished  in 
accordance  with  MIL-STD-1472A,  para.  5.8.2.  A separate  rheostat  should  be  provided  to 
control  independently  the  intensity  of  the  armament  panel  lighting. 


recommendation/deficiency  classification  and  mission  impact 


I | FUNCTIONAL  j~j^|  OPS  DESIGN  I IMATERIEL  []]Oc  □MAINT  □RELIABILITY  [j(j  pST£ 


SAFETY  HAZARD  CODE 
(MIL— STD— 882) 

CORRECTION 

CATEGORY 

POTENTIAL  HAZARD 

MISSION  IMPACT 

□i'  CD" 

□ in  D'v 

|T~1  MAN  DA  TORY 
| | DESIRABLE 

□ loss  I I VEHICLE 

□ damage  I I subsystem 

□ injury  1 | PERSONNEL 

(None) 

□ PREVENTS 

□ DEGRADES 
RESTRICTS 

□ DELAYS 

(JQ  MISSION 

□ MAINTENANCE 

□ SYSTEM  PERFORMANCE 

(“1  flight/maintenance 
1 - ' CREW  EFFECTIVENESS 

AMPLIFICATION/OTHER 


SER  CONTACT  (Name  and  frtdo) 

A.  BARNES,  Captain 

ORGANIZATION  (Otllce  Symbol) 

6510TGH/TAC 

BIBB 

PROJECT  ENGINEER  (Typed/printed  name  and  trade) 

FRANK  N.  LUCERO,  GS-13 

SIGNATURE 

J 1 

i. 

OATE 

7 

PROJECT  MANAGER  (Typed/printed  name  and  trade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force  

SIGNATURE 

>4 

DATE 

/ y'/LW  7 2 

A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


feOSER  NUMBERS 


■ MAJOR  SYSTEM/WUC 


VEHICLE  TYPE  VEHI  CL  E SERI  AL  NOJSJ. 

A-10A  71-1369/-1370 

jSU  0 SYSTEM/WUC 


SER  NUMBER 


TEST  LOCATION 

AFFTC  

(COMPONENT  PART  NO./  SERIAL  NO. 


DEFICIENCY 

Lack  of  labeling  of  release  mode  control 

DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  pate  II  ntcesaary.)  : : 

The  release  mode  control  is  a discrete  rotary  selector  switch  on  the  armament  section 
of  the  instrument  panel.  It  is  a multiple  position  switch  with  all  positions  except 
OFF  labeled.  Lack  of  an  OFF  label  can  result  in  selection  of  an  undesired  position. 


LOCAL  ACTION 

None. 


RECOMMENDATION 

All  positions  of  the  release  mode  control  should  be  appropriately  labeled  in  accordance 
with  AFSC  DH  1-3,  DN  204,  para.  6.5.2. 


n functional 
SAFETY  HAZARO  COOE 
(.SUL-STDS32) 

Dt' 

□ O'V 


AM  PL  I FlCATION/OTH  ER 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 

□ ops  Kl  design  □ materiel  Oqc  QmAINT  □reliability 


OOPSTE 


CORRECTION 

POTENTIAL  HAZARD  ! 

CATEGORY 

HO  MANDATORY 

□ loss 

| 1 VEHICLE 

1"  ' DESIRABLE 

( 1 DAMAGE 

j (SUBSYSTEM 

□ INJURY 

□ PERSONNEL 

(None) 

MISSION  IMPACT 


□ PREVENTS 
Qfi  DEGRADES 

□ RESTRICTS 

□ DELAYS 


I | MISSION 

□ MAINTENANCE 

□ SYSTEM  PERFORMANCE 
H FLIGHT/MAIffT6MANG& 
l£JCREW  EFFECTIVENESS 


SER  CONTACT  (Nemo  end  grade) 

R.D.  BRIDGES,  JR.,  Captain 

PROJECT  ENGINEER  (Typed/printed name  and  grade) 

FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/ptinted  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 

AFFTC aijgw  2 


ORGANIZATION  (OlUce  Symbol) 

6510T6H  

SIGNATURE 


I )(. 

|SIGNATURE  >')  ^ 

'y-J''  ^ i-  /\ 


(DUTY  PHONE 

72491 

DATE 


?2_ 


Ws^x  Pi 


v* . j fa  /c,  y -r  ^ 


M khib&S&JZsA.-.::.. 


mm 


-V  < 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


ELATED  SER  NUMBERS 


MAJOR  SYSTEM/WUC 

Cockpit  & Fusel aqe/1 2000 

DEFICIENCY 


(VEHICLE  TYPE  VEHICLE  SERIAL  NOISI. 

A-10A  71-1369/-1370 

ISUBSYSYEM/WU  C 


Cockpi t/12A00 


I SER  NUMBER  DATE 

! 10-31-25  1,  Nov  72 

TEST  LOCATION 

AFFTC 

COMPONEN T PART  NO./  SERIAL  NO.- 

N/ A 


Poor  location  of  the  external  lights  control  panel 


Ideficiency  CIRCUMSTANCES/OESCRIPTION/CAUSES  /Continue  on  separate  page  it  necessary.) 


The  external  1 i gh ; s control  panel  is  located  on  the  right  console  and  aft  of  the 
internal  lights  control  panel.  In  this  location,  it  is  extremely  awkward  during 
flight  to  see  the  settings  of  the  controls  which  require  adjustment  for  certain 
tasks.  External  light  adjustments  must  be  made  frequently  during  night  formation 
flying  and  are  a useful  formation  signal  device  at  night  when  a wingman  has  radio 
failure.  Visual  inspection  of  the  external  lights  controls  is  the  primary  source  of 
feedback  to  the  pilot  concerning  their  proper  setting.  The  difficulty  incurred  is 
unnecessary,  distractive,  and  impairs  pilot  effectiveness. 


Ilocal  act.on 


None. 

RECOMMENDATION  ‘ ” “ — — 

Locations  of  the  exterior  and  interior  lights  control  panels  should  be  reversed.  This 
would  permit  easier  visual  inspection  of  external  light  control  settings.  Interior 
light  controls  need  not  be  seen  to  be  properly  adjusted  since  intensity  is  directly 
jateacvabls, . 

RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 
(71  FUNCTIONAL  [XI  OPS  (XI  DESIGN  f- (MATERIEL  ^QC  OmAINT  Q]  RELIABILITY  [X]PSTE 


SAFETY  HAZARD  CODE 
(SUL -STDS  8 2) 

[71  I f~Xl>l 

□ ■II  (_]'V 


CORRECTION 

POTENTIAL  HAZARD  1 

CATEGORY 

[3Sj  MAN  OA  TO  RY 

□ loss 

[Y]  VEHICLE 

[j  OESIRA8LE 

(X3  DAMAGE 

( | SUBSYSTEM 

P"j  INJURY 

□ PERSONNEL 

MISSION  IMPACT 


□ prevents  (77]  MISSION 

(TXi  DEGRADES  □ MAINTENANCE 

| | RESTRICTS  ("I  SYSTEM  PERFORMANCE 

CT DELAYS  FTT  FLIGHT/MAINTENANCE 

I — * DELAYS  >X-*  CREW  effectiveness 


amplification/other 


SER  CONTACT  (Namo  and  grade) 

R.D.  BRIDGES,  JR.,  Captain 

PROJECT  ENGINEER  (Typed/printed  name  and  grade) 


| ORGANIZATION  ( Ottlce  Symbol) 

i 6510TGH 


FRANK  N.  LUCERO,  G5-13 

PROJECT  MANAGER  (Typed/printed  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 


SIGNATURE 

I 


DU  T Y PM  ON  E 

72491 

OATE 


J Y xr 

GNATURR 


(b  vWllv.'  1Z. 


\/(r 


AFFTC 


IAelateo  sen  NUMBERS  j 

VEHICLE  TYPE 

VEHICLE  SERIAL  NOtS). 

L A,  ■ . - ■ ■ 

TEST  LOCATION 

A-10A 

71-1 369/-1 370 

AFFTC 

Hi 

SU8SYCTEM/WUC 

Cockpit/1 2A00 

A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


,ER  NUMBER 

10-32-26 


DATE 

14  Nov  72 


DEFICIENCY 

Poorly  designed  latching  device  on  ram  air  inlet  doors 


jOEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  it  necessary.) 

Ram  air  ventilation  is  provided  in  the  event  of  ECS  air  conditioning  failure.  A 
louvered  opening  is  located  on  both  the  left  and  right  forward  ends  of  the  windshield 
base  structure.  For  emergency  ventilation  during  flight,  the  inlet  door  is  manually 
unlatched  and  the  aft  end  is  free  to  rotate  inboard,  allowing  ambient  air  to  flow 
into  the  crew  compartment.  Operation  is  routine;  however,  the  latching  device  must 
first  be  aligned  into  position  by  the  pilot  tc  close  the  inlet  door.  Difficulty  is 
continually  encountered  performing  this  task  arising  from  the  delicacy  of  manipulation 
involved.  The  time  and  attention  required  to  close  the  inlet  doors  unnecessarily 
detracts  from  effective  mission  performance.  Moreover,  prolonged  flight  with  ram 
air  vents  open  will  subject  the  pilot  to  ambient  air  temperature  extremes. 


& 


LOCAL  ACTION 

None. 

The  ram  air  inlet  doors  and  latching  device  should  be  designed  to 
function  with  a minimum  of  pilot  effort  in  accordance  with  MIL-STD-1472A,  para.  5.14.1. 
Consideration  should  be  given  to  providing  inlet  doors  which  are  self-latching/locking 
when  the  doors  are  shut. 

RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 

1 I functional 

□ ops  (jp  design 

□ materiel  Coc 

□ maiNT  □reliability  'XjPSTE 

SAFETY  HAZARO  COOE 

□5  • o 

□ D'v 

CORRECTION 

CATEGORY 

f)5  MAN OA TORY 

□ desirable 

potential  hazard 

QlOSS  □ VEHICLE 

□ DAMAGE  I I SUBSYSTEM 

□ injury  | | PERSONNEL 

(None) 

MISSION  IMPACT 

["]  PREVENTS  □ MISSION 
( Y,  OEORAOES  U MAINTENANCE 
f ' RESTRICTS  IX  j SYSTEM  PERFORMANCE 
!'  1 nci  AYS  Itf  ! FLIGHT/MAINTENANCE 

»-J  OEU  TS  'X  1 CREW  EFFECTIVENESS 

AMPLIFICATION/OTHER 

SER  CONTACT  (Warn o a nd  da) 

R.D.  BRIDGES,  JR.,  Captain 

ORGANIZATION  (OtUee  Symbol ) 

6510TGH 

DUTY  PlIONd 

72491 

PROJECT  ENGINEER  (Typad/printad  name  and  grade) 

SIGNATURE 

..  >1.  5 

OATE 

IV  KVov-  7 i 

1. FRANK  N.  LUCERO, 

GS-13 

l ' 

PROJECT  MANAGER  (Typed/printed  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director.  A-X  Joint  Test  Force 

SIGNATURE 

OATE 

/ 0 /7</ 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

SER  NUMBER 

10-35-27 

DATE 

15  Nov  72 

RELATEO  SER  NUMBERS 

VEHICLE 

A-l 

TYPE 

0A 

VEHICLE  SERIAL  NO(S). 

71-1 369/-1 370 

TEST  LOCATION 

AFFTC 

MAJOR  SYSTEM /WU  C 

Cockpit  & Fusel aqe/1 2000 

SU8SYSTEM/WUC 

Cockpit/1 2A00 

COMPONENT  PART  NO./  SERIAL  NO. 

N/A 

■ DEFICIENCY  1 

Poor  grouping  of  primary  flight  instruments 


DEFICIENCY  CIRC'JMSTANCES/DESCRIPTION/CAUSES  (Coni/nue  on  «cp*r«fe  pad*  it  necessary.) 

The  location  of  the  basic  four  flight  instruments  (attitude  indicator,  horizontal 
situation  indicator,  airspeed  indicator,  and  altimeter)  are  optimum;  however,  the 
location  of  the  vertical  velocity  indicator  (VVI)  and  the  angle  of  attack  (AOA) 
indicator  are  unacceptable. 

The  VVI  is  located  on  the  opposite  side  of  the  cockpit  from  the  altimeter.  This 
location  increases  the  instrument  cross-check  time  and  makes  precision  attitude  hold 
maneuvers  more  difficult  to  fly.  In  soir-'  cases,  the  VVI  is  excluded  from  the 
cross-check  because  of  the  increased  time  required  to  reference  it.  The  integration 
of  the  information  disrupts  the  basic  cross-check  and  degrades  precision. 

The  AOA  indicator  is  also  too  far  from  the  L*sic  grouping.  In  its  present  location 
it  is  difficult  to  read.  Parallax  causes  a partial  blanking  of  the  indicator  in 
the  range  from  approach  to  stall.  An  obvious  effort  must  be  made  to  shift  the  head 
and  eyes  to  cross-check  the  indicator;  consequently,  it  is  often  neglected  or  dis- 
regarded in  the  cross-check. 


LOCAL  ACTION 


done. 


RECOMMENDATION 


Considering  the  capability  of  the  aircraft  to  fly  missions  of  long  duration 
the  lack  of  an  autopilot,  and  the  probability  of  encountering  instrument  weather  condi- 
tions in  the  low  altitude  environment,  priority  on  instrument  panel  space  should  be 
given  to  produce  the  most  efficient  grouping  of  primary  flight  instruments.  The  VVI 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


□ FUNCTIONAL  QoPS  □design  □materiel  | j QC 

SAFETY  HAZARD  CODE 
(SUL-STDS82) 

Cl'  DO" 

□ m Q.v 

CORRECTION 

CATEGORY 

QQ  MANDATORY 
□ OESIRABLE 

POTENTIAL  hazard 

□ loss  I I VEHICLE 

□ damage  I I subsystem 

□ injury  i 1 personnel 

(None) 

□ MAINT  □RELIABILITY  1XJPSTE 


MISSION  IMPACT 


□ PREVENTS 
Qj  DEGRADES 

□ RESTRICTS 

□ DELAYS 


I | MISSION 

□ maintenance 

SYSTEM  PERFORMANCE 
r'l  FLIGHT/MAINTENANCE 
1 - J CREW  EFFECTIVENESS 


AMPLIFICATION/OTHER 


SER  CONTACT  (Name  and  At  ado) 

P.D.  BRIDGES.  JR. . Captaii 


ORGANIZATION  (Oil! ce  Symbol) 

6510TGH 


OU  TY  f>HONS 

72491 


PROJECT  ENGINEER  (Typed/printed  name  and  trade) 


SIGNATURE 


FRANK  N.  LUCERO.  GS-13 


DATE 

I b Vsk>V  ? '<£ 


PROJECT  MANAGER  (Typed/ printed  name  and  trade) 

GEORGE  P.  LYNCH,  OR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 

AFFTC  aijg^z  2 


SIGNATURE 


L*TE 

/c- A' j 1 L 


1 


2 


«*afe 


Hr' 


Ife: . 


RECOMMENDATION  SER  NUMBER  10-35-27  CONTINUED: 

should  be  moved  closer  to  the  altimeter  and  the  AOA  indicator  should  be 
placed  in  the  location  presently  occupied  by  the  VVI  next  to  the  airspeed 
indicator.  Two  schemes  could  be  used  to  provide  room  for  the  VVI  to  be 
located  next  to  the  altimeter: 

(1)  Remove  the  APU  instruments  from  the  front  panel,  rearrange  the  engine 
instrument  panel,  and  place  the  VVI  in  the  position  occupied  by  the  fan 
tachometers . 

(2)  Place  the  VVI  above  the  altimeter  in  the  position  reserved  for  the 
RHAW  system.  Replace  the  HUD  control  panel  with  the  RHAW  system.  Redesign 
the  HUD  control  panel  to  use  the  space  presently  occupied  by  the  AOA 
indicator,  the  fire  detect  and  bleed  air  leak  check  button  and  the  fire 
agent  discharge  switch.  Remove  the  fire  detect  and  bleed  air  leak  check 
button  from  the  front  panel  and  relocate  it  on  the  lower  edge  of  the 
caution  light  panel  next  to  the  caution  light  panel  test  button.  This 
would  improve  the  functional  grouping  of  light  test  buttons.  Redesign 

and  relocate  the  fire  agent  discharge  switch  to  the  edge  of  the  glareshield 
between  the  fire  handles.  This  would  improve  functional  grouping. 

The  second  method  is  preferred  and  should  be  considered  since  it  would 
result  in  a much  better  arrangement  of  all  switches  and  indicators.  The 
following  diagram  shows  the  new  arrangement  which  would  comply  with  MIL- 
STD-1472A,  para.  5. 2. 1.3. 6.  and  5. 2. 1.3. 7. 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


VEHICLE  SERIAL  NO(S). 


RELATED  SER  NUMBERS  VEHICLE  TYPE  VCHI  CL  E SERI  AL  NOISI 

A- 10 A 71-1 369/-137Q 

MAJOR  SYSTEM/WUC  ISUQSYSTEM/WU  C 

Cockpit  & Fuselage/1 2000 Cockpit/1 2A00 

DEFICIENCY 


IMAJOR  SYSTEM/WUC 


SER  NUMBER  DATE 

10-.33r28  14  Nov 

TEST  LOCATION 

AFFTC 

COM  PO  NEN  T PART  NO./  SERIAL  NO. 

N/A 


Poor  grouping  of  engine  instruments 

DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  scpaioto  paie  It  neccJiary.) 

The  engines  are  primarily  controlled  by  monitoring  temperature;  however,  the  engine 
temperature  indicators  are  located  in  the  second  row  of  engine  instruments.  This 
position  does  not  facilitate  rapid  cross-checking  of  engine  indicators. 


LOCAL  ACTION 

None. 

RECOMMENDATION 


The  engine  instruments  should  be  arranged  in  accordance  with  MIL-STD-1472, 
para.  5. 2. 1.3. 9.  Consideration  should  be  given  to  the  arrangement  shown  in  the 
attached  diagram. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 

□ FUNCTIONAL 

QOPS  Q OESIGN  [□MATERIEL  □JOC  □MAINT  □RELIABILITY 

(XJPSTE 

SAFETY  HAZARD  CODE 
(MIL-STD-flV 

O'  O" 

□ O'V 


AM  PL  I FICA  TION/OTH  £R 


CORRECTION 

POTENTIAL  HAZARD  ! 

CATEGORY 

i | MAN  da  TORY 

□ loss 

| | VEHICLE 

(XJ  OESIRA8LE 

(“  1 OAMAGE 

| | SUBSYSTEM 

□ injury 

(□  PERSONNEL 

(None 

] 

MISSION  IMPACT 


[□PREVENTS  (□mission 

Q2  DECRAOES  n MAINTENANCE 

(□  RESTRICTS  Q SYSTEM  PERFORMANCE 

Unci  AYS  IV  1 FLIGHT/MA+NT-6MAHGE 

DELAYS  IA.J  CREW  EFFECTIVENESS 


SER  CONTACT  (Name  and  gtade) 

R.D.  RRIDGES,  JR..  Captain 

PROJECT  ENGINEER  (Typed/printed  name  and  grade) 

FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/printed  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 


AFFTC  r,jGM7; 


ORGANIZATION  (OUice  Symbol) 

6510TGH 

SIGNATURE 


ISIGNATUREy",  1 . 


DUTY  PHONE 

72491 

DATE  — 

I V f4ov  7 2. 

DA  TE 

/ ' /' ■ ’>  / 
/(,’  f'CV  I 


RECOMMENDATION  SER  NUMBER  10-39-28  CONTINUED 


SER  NUMBER 


JAelATEO  SER  NUMBERS 

VEHICLE  TYPE 

VEHICLE  SERIAL  NO(S}. 

- 

TEST  LOCATION 

1 

A-10A 

71-1 369/ - 1 370 

AFFTC 

A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


10-41-29 


Cockpit  & Fuselage/1 2000 


SU8SYSTEM/WUC 

Cockpit/1 2A00 


COMPONENT  PART  NO./  SERIAL  NO. 

N/A 


DEFICIENCY 


Poor  actuation  of  speed  brake  switch 

DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  separate  page  //  necessary.; 


The  speed  brake  switch  is  a three  position  switch  with  the  center  position  being 
OFF.  The  switch  throw  is  too  short  and  the  position  detents  are  too  weak  to  allow 
the  pilot  to  obtain  accurate  incremental  speed  brake  settings  such  as  those  required 
to  modulate  base  leg  and  final  approach  landing  speeds  or  to  complete  a formation 
rejoin.  Pilots  often  overshoot  the_ center  detent  after  setting  an  incremental 
speed  brake.  As  a result,  much  more  attention  must  be  diverted  to  the  setting  of 
speed  brakes  than  is  desirable  to  allow  use  of  the  system  to  its  fullest  capability. 


LOCAL  ACTION 

None. 

recommendation 

The  switch  throw  should  be  increased  and  the  switch  position  detents  should  be 
j stronger. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT  | 

1 1 FUNCTIONAL 

□ ops  (%~1  oesion 

□ materiel  OQC 

□ MAINT 

□ reliability  [Xips1e 

safety  HAZARD  COOE 
(MIL-STDS82) 

a*  □» 

□ m O iv 

CORRECTION 

CATEGORY 

□ mandatory 
desirable 

POTENTIAL  HAZARD 

□ loss  □vehicle 

□ damage  □SUBSYSTEM 

□ injury  □PERSONNEL 

(None) 

□ PREVENTS 
□Q  DEGRAOES 

□ RESTRICTS 

□ OELAYS 

MISSION  IMPACT 

□ MISSION 

MAINTENANCE 
. "3  SYSTEM  PERFORMANCE 
i*Fi  flight^maintenance 
CREW  EFFECTIVENESS 

AM  PL  I FICA  TION/OTH  ER 


DUTY  PMON^ 

72491 


SER  CONTACT  (Neerxo  and  gr ado) 

i R. D . BRIDGES,  JR.,  Captain 


ORGANIZATION  (Olllco  Symbol) 

6510TGH 


PROJECT  ENGINEER  (Typed/ printed  name  and  grade) 


SI  TORE  p 


FRANK  N.  LUCERO,  GS-13 


<f -■AX3UVV-&.  4-  & 


I y Mod  ?3_ 


PROJECT  MANAGER  (Typed/ printod  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director.  A-X  Joint  Test  Force 


SIGNATURE 


/<■ 


/-• 


? I 


AFFTC^M72 


161 


> 

RELATED  SER  NUMBERS 

VEHICLE  TYPE 

VEHICLE  SERIAL  NO(S). 

TEST  LOCATION 

* 

A-l 

0A 

71-1 369/-1 370 

AFFTC 

i 

M AJOR  SYSTEM/WU  c 

SUBSYSTEM/WUC 

COMPONENT  PART  NO./  SERIAL  NO. 

5 

Cockpit  & Fusel aqe/1 2000 

Cockpit/12A00 

N/A 

A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


SER  NUMBER 

10-43-30 


OA  TE 


] 


DEFICIENCY 


Unsatisfactory  grouping  of  light  test  buttons/switches 


DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  separata  page  It  necessary.) 


Five  separate  buttons/switches  are  used  to  test  the  cockpit  warning/caution/advisory 
lights:  (1)  landing  gear  warning  test  switch;  (2)  fire  detect  and  bleed  air  leak 
test  button;  (3)  armament  panel  light  test  button;  (4)  caution  light  test  button; 
and  (5)  signal  light  test  button.  These  five  light  test  switches/buttons  are 
spread  over  the  cockpit  in  five  different  locations.  Although  the  lights  are 
normally  only  tested  once  per  flight,  the  separate  switches  use  valuable  cockpit 
space  and  increase  the  complexity  of  the  preflight  cockpit  checks  more  than  necessary. 


LOCAL  ACTION 

None. 


RECOMMENDATION 


The  test  buttons/switches  should  be  located  in  one  convenient  location  and! 
their  functions  should  be  combined  as  much  as  possible.  The  lower  edge  of  the  caution 
light  panel  next  to  the  caution  light  test  button  should  be  considered  as  an  appropriate 
location. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


Q3  FUNCTIONAL  OPS  (XI  DESIGN  □ MATERIEL  □ QC  l~~|MAIHT  Q RELIABILITY  PSTE 


SAFETY  HAZARO  CODE 
(MIL— STD-882) 

O'  □" 

O'"  a«v 


CORRECTION 

POTENTIAL  HAZARO 

CATEGORY 

□ MANDATORY 

( 5 loss 

i 1 VEHICLE 

DESIRABLE 

□ DAMAGE 

( (subsystem 

(_j  INJURY 

i 1 PERSONNEL 

(None) 

MISSION  IMPACT 


[3  PREVENTS 
□2  DEGRADES 
[_j  RESTRICTS 
Q3  DELAYS 


□ mission 

□ MAINTENANCE 

□ SYSTEM  PERFORMANCE 
IY'1  FLIGH  T /MAIN-TEN  AN€E 
Vl'CREW  EFFECTIVENESS 


AMPLIFICATION/OTHER 


SER  CONTACT  (Name  and  grade) 

R.D.  BRIDGES,  JR.,  Captain 


PROJECT  ENGINEER  (Typed/printed  name  and  gt  ado) 


FRANK  N.  LUCERO,  GS-13 


PROJECT  MANAGER  (Tiped/printed  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 


ORGANIZATION  (OKIce  Symbol) 

6510TGH 


DU  TY  Phon  £ 

T2491 


SIGNATURE 


SIGNATURE 
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AFFTC  5£Sm72 


OATE 

‘7  2- 


DATE 

/ 


7 T 


<je*££ita. xTyvj 


ikttt&rifZ.  — A SLjsi*.  .’^CLlrerSk's-  r , rj  r.uU..  iU-.J.-  ■ f-r. 


trzrtr- 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


RELATED  SER  NUMBERS 


SER  NUMBER 

10-44-31 


MAJOR  SYSTEM/wU  C 


VEHICLE  TYPE 

A-10A 


Cockpit  & Fuselage/12000 


VEHICLE  SERIAL  NOISI. 

71  -1 369/-1 370 


SUBSYSTEM/WUC 

Ejection  Seat/1 2G00 


DATE 

16  Nov  72 


TEST  LOCATION 

AFFTC 


DEFICIENCY 

, Uncomfortable  parachute 


COMPONENT  PART  NO./  SERIAL  NO. 

N/A 


DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  I'Conl/nue  on  separate  page  ll  necessary.) 


The  force  deployed  parachute  utilized  is  extremely  uncomfortable  and  will  induce 
pilot  fatigue  and  degrade  mission  effectiveness  in  an  aircraft  designed  for  long 
duration  missions.  The  parachute  has  an  extremely  stiff  backing  which  will  not 
bend  to  fit  the  contour  of  the  pilot's  back.  Proper  adjustment  of  the  parachute 
straps  forces  the  pilot's  back  into  an  uncomfortably  straight  position.  It  is 
difficult  to  reach  across  the  body  and  touch  the  opposite  arm  or  shoulder  because 
of  the  stiff  parachute.  The  parachute  is  heavier  than  the  non-force  deployed 
parachute;  consequently,  more  effort  is  expended  holding  the  extra  weight  while 
leaning  forward  to  accomplish  normal  cockpit  functions.  In  addition,  the  CRU-60/P 
oxygen  connector  presses  into  the  upper  right  arm  muscle  when  the  right  hand  is 
positioned  normally  on  the  control  stick.  During  missions  of  long  durations  or 
hard  maneuvering,  the  additional  pressure  on  the  muscle  causes  early  fatigue  and 
pain. 


The  force  deployed  parachute  must  be  stored  in  special  storage  areas  when  not  in 
use.  This  becomes  an  acute  problem  during  cross  country  or  divert  missions  to 
bases  without  proper  storage  facilities. 


LOCAL  ACTION 

None. 


RECOMMENDATION 

An  ejection  system  should  be  selected  that  utilizes  an  integral  parachute  with  an 
adequate  supporting  framework  for  the  body  in  accordance  with  MIL-STD-1472A,  para. 
5.14.2.4.1. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


□ functional 

Qops  (xl  design 

(Pmateriel  Hoc 

( ) MAINT 

_]  RELIABILITY  !}{jPSTE 

SAFETY  HAZARD  CODE 
(MtL-STD-66  2) 

BT1 1 □ " 

□ m D>v 

CORRECTION 

CATEGORY 

Q MAN DA  TO  RY 
(^3  OESIRABLE 

potential  hazard 
[~]loss  Q vehicle 

( j OAMAOE  [~J  SUBSYSTEM 
[ | INJURY  PT  personnel 

(None) 

(~ ] PREVENTS 
C3  DEGRADES 
PC  RESTRICTS 
L’J  OELAYS 

MISSION  IMPACT 

□ mission 

□ maintenance 

fj SYSTEM  PERFORMANCE  . 
|V  1 FLIGHT/MAINTENANCE 
W » CREW  EFFECTIVENESS 

| 

1 

AMPLIFICATION/OTHER 


SER  CONTACT  (Name  end  fiiado) 

R.D.  BRIDGES,  JR.,  Captain 


PROJECT  ENGINEER  (Typed/ printed  name  and  frodo) 


FRANK  N.  LUCERO,  GS-13 


PROJECT  MANAGER  (Typed/pnntod  name  and  firndc) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 


Director,  A-X  Joint  Test  Force 


ORGANIZATION  (0(11  ce  Symbol ) 

6510TGH 


SIGNATURE 


SIGNATURE 

r.  / 


(V  V. 

L 


AFFTC  f0RM 


- AUG  72 


OUTY  PHONE 

72491 


I L?  Nlo v 


DATE 

/ 

f'L- 
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I 
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tv# 

xl 

•'V 

I 


A 


•t*s 

■! 


f 

'i 

1 


J 


’jl 

'1 


■1 

'Hi 


, 75 


: A 


•:y 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


D SER  NUMBERS 


SER  NUMBER 


I tig  rofrr-i 


AJOR  SYSTEM/WUC 

Airframe/11000 


DEFICIENCY 


VEHICLE  TYPE 

A-10A 

VEHICLE  SERIAL  NO(S). 

71  -1 369/ -1 370 

TEST  LOCATION 

AFFIX 

SU  BSYS  TEM/WU  C 

Cockpit.  Entry/Exit/1 1ADQ 

COMPONENT  PART  NO./  SERIAL  NO. 

N/A 

Lack  of  integral  cockpit  ingress/egress  provisions 


DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  icp*Mlep«e  tl ntcesiary.) 


Lack  of  integral  cockpit  ingress/egress  provisions  necessitates  the  use  of  an  entrance 
ladder.  This  would  be  unacceptable  during  emergency  egress  because  of  the  likelihood 
of  personnel  injury  and  during  bare  base  or  unprepared  surface  operations  when  a 
ladder  may  not  be  available. 


LOCAL  ACTION 

None. 


RECOMMENDATION 

An  integral  cockpit  ingress/egress  ladder  or  kick-in  steps  should  be  provided. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


| | FUNCTIONAL 


SAFETY  HAZARD  COOE 
(MIL -STD-88  2) 

O'  C2" 

Dm  Q'v 


n°ps 


□ materiel 


...  - ..  . 

CORRECTION 

POTENTIAL  HAZARD  i 

CATEGORY 
r^MANOATO  RY 

□ LOSS 

| | VEHICLE 

□ OESIRABLE 

□ DAMAGE 

I | SUBSYSTEM 

□ injury 

□ PERSONNEL 

□ maint 


□ RELIABILITY 


MISSION  IMPACT 


n/]PSTe 


□ PREVENTS 
| "J  DEGRAOES 

□ RESTRICTS 
rj  DELAYS 


Ijn  MISSION 

f_]  maintenance 

n SYSTEM  PERFORMANCE 
(vl  FLIGHT/MAINTENANCE 
'A  J CREW  EFFECTIVENESS 


AM  PL  I FICA  TION/OTH  ER 


SER  CONTACT  (JVmis  and  it  ado) 

R.F.  ARD,  Captain 


PROJECT  ENGINEER  (Typad/prin  tod  name  and  gr  ado) 


ORGANIZATION  (Ottl co  Symbol) 

651 OTGH/SGUM 


FRANK  N.  LUCERO,  GS-13 


PROJECT  MANAGER  (Typed/ptlntod  nama  and  grade) 

GEORGE  P.  LYNCH  ,JR.,  Major,  USAF 


SIGNATURE 


>1.  % 


IS'NVotf  71- 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


VEHICLE  TYPE  VEHICLE  SERIAL  NO(S). 

A-10A  71-1369/-1370 


SU  BSYS  TEM/WU  C 

Nosewheel  steering/1 3J00 


MAJOR  SYS  TEM/WU  C 

Landing  Gear/13000 


DEFICIENCY 


SER  NUMBER  DATE 

10-33-33  18  Nov  72 


TEST  LOCATION 

AFFTC 


COMPONENT  PART  NO./  SERIAL  NO. 

N/A 


Possible  hardover  of  nosegear  after  electrical  component  malfunction 


DEFICIENCY  CIRCUMSTANCES/DESCRI PTION/CAUSES  (Continue  on  separate  page  it  necessury.) 

Operation  of  the  nosewheel  steering  system  is  restricted  to  low  speed  taxi  because  of 
possible  hardover  malfunctions.  Tne  contractor  has  indicated  that  hardovers  may  be 
caused  by  a broken  wire  in  the  electro-hydraulic  command  system  or  by  a command 
potentiometer  malfunction.  Use  during  directional  control  emergencies  on  the  ground 
is  allowed  by  the  Flight  Manual;  however,  the  pilot  is  instructed  to  use  steering 
only  as  a last  resor*.  In  this  situation  he  would  be  required  to  distinguish  a 
possible  hardover  in  addition  to  handling  the  existing  emergency. 


LOCAL  ACTION 

None. 


RECOMMENDATION 

The  nosewheel  steering  system  should  be  designed  to  eliminate  possible  hardover 
malfunctions  and  restrictions  to  operations  during  taxi,  landing  or  takeoff. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


( | FUNCTIONAL 


SAFETY  HAZARD  CODE 
(MIL—STDS82) 

O'  □ " 

CXI'"  O'v 


AMPLIFICATION/OTHER 


Oops 


O matEFHEL 


CORRECTION 

POTENTIAL  HAZARD 

CATEGORY 

QQmANDA  TORY 

JO  LOSS  [0  VEHICLE 

| | OESIRABLE 

□ damage  □subsystem 

□ INJURY  fXl  PERSONNEL 

OmAINT  O reliability  Opste 


MISSION  IMPACT 


□ prevents  /Omission 

[X]  OEGRAOESy  O MAINTENANCE 

[XI  RESTRICTS /''•JQ  SYSTEM  PERFORMANCE 


O DELAYS 


PFl  IGH  T/MA1NT  EN  ANCE 
CREW  EFFECTIVENESS 


SER  CONTACT  (Name  and  grade) 

T.R.  YECHOUT,  Captain 


PROJECT  ENGINEER  (Typed/printed  nan,  end  frede) 


FRANK  N.  LUCERO,  GS-13 


ORGANIZATION  (Otllce  Symbol) 

6510TGH/TGES 


SIGNATURE 

( A v-r/) 
/ > f\.  -M 


DATE 

2 I Mov 

7Z- 

DATE 

1 

71 

A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

Re!IaY?6  SER  NUMBERS  VEHI CLE  TYPE  VEHICLE  SERIAL  HOIS). 

A-10A  71-1 369/ -1 370 

MAJOR  SYSTEM /WUC  ISUBSYSTEM/WU  C 

Cockpit  & Fuselage/12000  Cockpit/1 2A0Q 

DEFICIENCY 


SER  NUMBER  DATE 

10-40-34  18  Nov  72 

TEST  LOCATION 

AFFTC 

COMPONENT  PART  NO./  SERIAL  NO. 

N/A  


Unconventional  actuation  direction  of  crossfeed  and  tank  gate  valve  controls 

DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  separate  page  It  necessary.) 

The  engine  crossfeed  and  tank  gate  valve  controls  are  two-place  toggle  switches  located 
on  the  fuel  system  control  panel.  Both  are  presently  designed  so  that  aft  movement 
opens  the  valves  and  forward  movement  closes  the  valves.  This  unconventional  movement 
may  result  in  selection  of  an  undesired  position  setting,  since  they  are  not  convenient- 
ly located  for  visual  inspection  during  flight. 


LOCAL  ACTION 

None. 

RECOMMENDATION 

The  position  settings  of  the  engine  crossfeed  and  tank  gate  valve  controls  should  be 
designed  so  that  forward  placement  shall  open  the  respective  valve  in  accordance  with 
MIL-STD-1472A,  para.  5. 4. 1.2.1. 


CORRECTION 

POTENTIAL  HAZARD  ! 

CATEGORY 

HQ  mandatory 

□ loss 

( 1 VEHICLE 

PI  DESIRABLE 

I'  1 DAMAGE 

1 | SUBSYSTEM 

□ injury 

□ PERSONNEL 

(None) 

n FUNCTIONAL 
SAFETY  HAZARD  CODE 
(MIL-STD-ttl) 

Eh  a- 

□ »■  Olv 


AMPLIFICATION/OTHER 

SER  CONTACT  (Name  and  grade)  ^ 

R.F.  ARP,  Captain 

PROJECT  ENGINEER  (Typed/printed  name  and  grade) 

FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/printed  name  and  grade) 

GEORGE  P.  LYNCH,  OR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 


RECOMMENOATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 

3 OPS  23  OESIGN  □ MATERIEL  □ QC  QMAINT  1 | RELIABILITY 

CORRECTION  I POTENTIAL  HAZARD  I MISSION  IMPACT 


QftPSTE 


S PREVENTS 
OEGRAOES 
□ RESTRICTS 
n DELAYS 


ORGANIZATION  (Oltlce  Symbol) 

651 OTGH/SGUM 

SIGNATURE  « 

SIGNATURE  ^ 

V ..  . N 


I j MISSION 

(~1  MAINTENANCE 

□ SYSTEM  PERFORMANCE 

OFLIGH  T/MAHfTEN**€E 
CREW  EFFECTIVENESS 


DUTY  PHONE 

72588 

DATE 

a * 7 z. 


•>  2.  aJ-'i 1 ) 2. 


. AFFTC  SS2m7J 


mmm 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

STEO  SER  NUMBERS  | VEHICLE  TYPE  VEHICLE  SERIAL  NO(Sl.  — 

A-10A  71 -1369/ -1370 


MAJOR  SYSTEM/WUC 

Fuel/46000 

DEFICIENCY 


0A  I 71 -1369/ -1370 

' SU  8 SYSTEM /WU  C 

Fuel /46A00 


SER  NUMBER  DATE 

110-3-35  |18  NOV  72 

TEST  LOCATION 

AFFTC 

[COMPONENT  PART  NO./  SERIAL  NO. 

N/A 


Inadequate  fuel  shutoff  control  for  APU 

DEFICIENCY  CIRCUMSTANCES/DESCRI PTION/CAUSES  (Continue  on  sepnra to  page  it  necessary.) 

Pulling  of  the  left  engine  fire  handle  shuts  off  fuel  not  only  to  the  left  engine  but 
also  to  the  APU.  This  feature  renders  the  APU  inoperative  once  the  left  engine  fire 
handle  has  been  pulled.  Airstart  capability  for  the  right  engine  is  significantly 
reduced  or  eliminated  without  the  APU  as  windmill  airstarts  can  be  accomplished  only 
at  high  airspeeds  with  large  altitude  losses  during  +he  dive. 


LOCAL  ACTION 


RECOMMENDATION 

The  APU  fuel  system  should  be  redesigned  to  allow  fuel  flow  to  the  APU  when  either 
engine  fire  handle  has  been  pulled.  APU  fuel  shutoff  should  be  accomplished  by  the 
APU  fire  handle  only. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


f 1 FUNCTIONAL 

SAFETY  HAZARD  CODE 
(MIL— STD-482) 

Cl' 

jd  •»  n<v 


amplification/other 


□ ops  Qfl  OESIGN  [^MATERIEL 


FImAINT 


CORRECTION 

POTENTIAL  HAZARD  t 

CATEGORY 

UQmanoatory 

OG L0SS 

[XI  VEHICLE 

rl  0ESIRA8LE 

r~i  oamage 

in  SUBSYSTEM 

L J INJURY 

[-[  PERSONNEL 

I I reliability 
MISSION  IMPACT 


LJPSTE 


(3)  PREVENTS  l£]  MISSION 

QQoecraoes  maintenance 
| [restricts  f~)  system  performance 

f DELAYS  f"l  FLIGHT/MAINTENANCE 

'■ — ' DELAYS  l -I  crew  effectiveness 


SER  CONTACT  (Nemo  and  grade) 

R.D.  BRIDGES,  JR.,  Captain 

PROJECT  ENGINEER  (Typed/printed  name  and  gtnde) 

FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/printed  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 

AFFTC  a°g72  2 


ORGANIZATION  (Ottlce  Symbol) 

6510TGH 


signature 


SIGNATURE 


X; 


kL) 


. -!■'  d j 

—7 


DUTY  PHONE 

72491 

DATE 

atVoOx.'  ll 


A I ? L 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

SER  NUMBERS  IVEHICLE  TYPE  I VEHICLE  SERIAL  NOIS). 


MAJOR  SYSTEM/WUC 

Envi ronmental/41000 

DEFICIENCY 


VEHICLE  TYPE  VEHI  CL  £ SERI  AL  NOIS). 

A-10A  71-1369/-1370 

I SUB  SYSTEM/WUC 

Blower/41 J00 


SER  NUMBER  DA  f E 

10-47-36  27  Nov  72 

TEST  LOCATION 

AFFTC 

ICOMPONENT  PART  NO./  SERIAL  NO. 

CB349-330 


Poor  access  to  ventilation  garment  blov/er 

DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  fComlnuo  on  jcparaio  p«i»  il  necessary.) 

The  blower,  which  inducts  and  delivers  cabin  ambient  air  for  circulation  within  the 
ventilating  garment,  is  located  on  the  cockpit  floor  behind  the  pilot's  ejection  seat. 
Maintenance  and  inspection  cannot  be  performed  on  the  blower  without  first  removing 
the  seat.  This  increases  the  requirement  for  removal /replacement  of  the  seat  which 
is  unsatisfacto.y  because  of  the  explosive  devices  installed  and  maintenance  time 
required. 


LOCAL  ACTION 

None . 

RECOMMENDATION 


Access  to  the  blower  should  not  require  removal  of  the  seat  according  to  MIL-STD-1472A, 
para.  5. 9. 4. 6 and  5.9.4. 7. 


Q functional 

SAFETY  HA2ARD  CODE 
(MtL-STDS3  7) 

O'  CXI" 

CD  "i  CD,V 


AMPLIFICATION/OTHER 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 

~]OPS  (71  OESIGN  (73  MATERIEL  l~D  QC  Cj^MAINT  Q)  RSU  A8ILI T Y [_]PSTE 

CORRECTION  POTENTIAL  HAZARO  MISSION  IMPACT 

CATEGORY 

QQmANOATORY  CD  LOSS  CD  VEHICLE  [ 3 PREVENTS  CD  MISSION 

□ OESIRASLE  C jOAMAGE  [~|  SU BSYSTEM  jjj  DEGRAOES  fj^)  MAINTENANCE 

m INJURY  rX]  PERSONNEL  fTJ  RESTRICTS  j j SYSTEM  PERFORMANCE 


(7)  OPS  OESIGN 

[7]  MATERIEL 

FDoc 

CORRECTION 

POTENTIAL 

HAZARO 

CATEGORY 

QQ  MANDATORY 

□ LOSS  O 

VEHICLE 

n DESIRABLE 

(73  OAMAGE  (73 

SU BSYSTEM 

[X’j  INJURY  (jQ 

PERSONNEL 

RESTRICTS 
rJS  OELAYS 


1 FLIGHT/MAINTENANCE 
1 CREW  EFFECTIVENESS 


SER  CONTACT  (Nemo  mnd  grade) 

R.P.  STQOTS . TSat 

PROJECT  ENGINEER  (Typed/printed  name  mnd  trade) 

FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/printed  name  and  trade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 


ORGANIZATION  (Ollice  Symbol) 

6510TGH 


SIGNATURE 


SIGNATURE 


A 


OUTY  PHON  E 

72695 

DATE 

X 7 No v 7 L 


X) ' A t 


AFFTC  tfgM72 


m 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


ELATED  sen  NUMBERS 


MAJOR  SYSTEM/WUC 

Fuel/46000 

DEFICIENCY 


VEHICLE  TYPE  VEHI  CL  E SERI  AL  NO(S). 

A-10A  71-1369/-1370 

jsUBSYSTEM/WUC 

Fuel  Quantity/46C00 


SER  NUMBER  DATE 

10-48-37  24  Nov  72 

TEST  LOCATION 

AFFTC 

[COMPONENT  PART  NO./  SERIAL  NO. 

N/A 


Poor  access  to  fuel  cell  probes 

DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  separate  poge  II  necessary.) 


The  fuel  quantity  probes  are  mounted  inside  each  fuel  cell.  This  provides  poor  access 
for  probe  removal  and  replacement.  In  order  to  remove  and  replace  a probe,  the  air- 
craft must  be  defuel ed  and  placed  in  an  open  fuel  cell  area  and  the  panels  on  the 
underside  of  the  wings  must  be  removed.  The  cells  have  to  be  purged  to  .remove  fuel 
fumes  for  personnel  safety. 


LOCAL  ACTION 

None. 


RECOMMENDATION 

Externally  mounted  fuel  quantity  probes  should  be  installed  from  the  top  surface  of 
the  wing  in  accordance  with  MIL-STD-1472A,  para.  5.9.4. 1. 


RECOMMENDATION/DEFICIENCY  CL.  SSIFICATION  AND  MISSION  IMPACT 


| j FUNCTIONAL 
SAFETY  HAZARD  COOE 
(MlL-STD-482) 

□ 1 S3" 

i I n i iliv 


□ OPS  [J  DESIGN  | | MATERIEL 


CORRECTION 

POTENTIAL  HAZARD  ! 

CATEGORY 

MANDATORY 

□ loss 

□ VEHICLE 

n desirable 

I | DAMAGE 

□ SUBSYSTEM 

□ injury 

fX~l  PERSONNEL 

(JQmAINT  □ RELIABILITY  rriPSTE 
MISSION  IMPACT 


□ PREVENTS  | | MISSION 

□ degrades  GS  MAINTENANCE 

[Y]  RESTRICTS  □ SYSTEM  PERFORMANCE 


[XI  RESTRICTS 
[jpOELAYS 


O flight/maintenance 
CREW  EFFECTIVENESS 


AMPLIFICATION/OTHER 


SER  CONTACT  (A feme  end  grade) 

G.O.  ELDRIDGE,  SMSqt 

PROJECT  ENGINEER  (Typad/printed  name  and  grade) 


ORGANIZATION  (Ottlce  Symbol) 

6510TGH 

SIGNATURE  r 


DUTY  PHONE 

72695 


FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/printed  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 


SIGNATURE 


<2. a,  fclov  ? 2. 


* • r •+>  l*  ' -* 


AFFTC  £SSm7J 


m 


£ 
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K* 


I 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


SER  NUMBER 

DATE 

10-49-38 

27  Nov  72 

RELATED  SER  NUMSERS 

VEHICLE  TYPE 

A-10A 

VEHICLE  SERIAL  NO|SI. 

71-1369/-! 370 

TEST  LOCATION 

AFFIX 

MAJOR  SYSTEM/WUC 

Flight  Controls/14000 

SU8SYSTEM/WUC 

N/A 

COMPONENT  PART  NO,/  SERIAL  NO. 

N/A 

DEFICIENCY 


Lack  of  flight  controls  ground  lock  in  cockpit 


DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Continue  on  sepo rate  pace  ii  necessary.) 


A system  of  locking  the  control  surfaces  for  protection  against  wind  damage,  during 
parking  or  storage,  is  not  provided  for  the  A-10A  aircraft.  In  a gusty  wind  these 
control  surfaces  could  be  slammed  against  their  maximum  travel  stops  which  could 
result  in  damage  to  the  structure  supporting  the  actuating  mechanisms  and  the 
surfaces. 


LOCAL  ACTION 

None. 


RECOMMENDATION 


A means  of  locking  the  control  surfaces  on  the  ground  should  be  provided  in  the 
cockpit. 


RECOMMEND ATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


I | FUNCTIONAL  I jOPS  QQ  DESIGN  Qg  MATERIEL  C]QC  [~~|maint  | | RELIABILITY  vZjPSTE 


SAFETY  HAZARD  CODE 

CORRECTION 

POTENTIAL  HAZARD  ! 

(MIL-STD-882 ) 

CATEGORY 

□ • DO'1 

OH  MANDATORY 

□ loss 

□ VEHICLE 

□ mi  Qiv 

1''  1 DESIRABLE 

QQ  OAMAGE 

LX)  SUBSYSTEM 

['  1 INJURY 

j 1 PERSONNEL 

MISSION  IMPACT 


| 1 PRF.VENTS 

r~l  OECRAOES 
□ RESTRICTS 
DELAYS 


I | MISSION 

fg  MAINTENANCE 

[_)  SYSTEM  PERFORMANCE 

nFUGHT/MAiNTENANCE 
CREW  EFFECTIVENESS 


AMPLIFICATION/OTHER 


SER  CONTACT  (Name  and  grade) 

B.E.  FOX.  6S-9 


PROJECT  ENGINEER  (Typed/nrinted  name  and  « trade) 


FRANK  N.  LUCERO,  GS-13 


PROJECT  MANAGER  (Typed/printed  name  and  grade) 

GEORGE  P.  LYNCH,  JR,,  Major,  USAF 
Director.  A-X  Joint  Test  Force 


ORGANIZATION  (Office  Symbol) 

6510TGH 


SIGNATURE 


SIGNATURE 


170 


AFFTC£,SSm„  2 


Duty  phon£ 

726S5 


OATE  * 

21  Uov  72 

T5aY2 

l/M-"  ?L 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

J "j  SER  NUMBER 

! 10-50-39 

DATE 

24  Nov  72 

RELATEO  SER  NUMBERS 

VEHICLE  TYPE 

A-10A 

VEHICLE  SERIAL  NO(S). 

71-1369/1370 

TEST  LOCATION 

AFFTC 

MAJOR  SVSTEM/WUC 

APU/24000 

SU8SYSTEM/WUC 

Compressor  Ductinq/24E00 

COMPONENT  PART  NO./  SERIAL  NO. 

N/A 

DEFICIENCY 


Poor  location  of  APU  inlet  for  unprepared  surface  operations 


DEFICIENCY  CIRCUMSTANCES/DtSCRIPTION/CAUSES  (Continue  n.i  separata  pane  II  necessary.) 


The  APU  air  intake  is  located  on  the  bottom  of  the  fuselage  at  approximately 
fuselage  station  560.  During  unprepared  surface  operations  with  the  APU  on,  this 
location  is  extremely  susceptible  to  dust  and  dirt  injestion  which  would  probably 
result  in  damage  and/or  failure  of  the  APU.  Engine  starts  at  rough  field  bases 
would  normally  be  made  with  APU  assist.  In  addition  takeoffs  and  landings  would 
normally  be  made  with  the  APU  on  for  safety  purposes  during  this  type  operation. 


LOCAL  ACTION 

None. 


RECOMMENDATION 

The  APU  air  intake  should  be  located  where  susceptibility  to  dust  and  dirt  injestion 
is  minimized. 


RECOMMENDATION/DEFICIENCY  CLASSIFICAT'ON  AND  MISSION  IMPACT 

| | MAINT 


1 □ FUNCTIONAL  (XJ  OPS  OESIGN  □MATERIEL  QOC 

SAFETY  HAZARD  CODE 
(MlL-STD-4**) 

7)'  DD» 

t 

CORRECTION 

CATEGORY 

QQMANOA  TORY 
( | DESIRABLE 

POTENTIAL  HAZARD 

□ loss  □vehicle 

□ OAMAGE  □SUBSYSTEM 

□ INJURY  | | PERSONNEL 

□ reliability  Ljpste 


MISSION  IMPACT 


□ prevents  QQ  mission 

□ DEGRADES  □ MAINTENANCE 

□ RESTRICTS  □ SYSTEM  PERFORMANCE 

HnFLAVS  j-T  FLIGHT/MAINTENANCE 

L.J  DELAYS  (_  I CREW  EFFECTIVENESS 


AM  PL  I FICA  TION/OTH  FR 


SER  CONTACT  (Kama  and  trade) 

T.R.  YECHQUT . Captain 


PROJECT  ENGINEER  (Typed/printed  name  and  ire  de) 

FRANK  N.  LUCF.RO,  GS-13 


Pr»*v  £CT  MANAGER  (Typed/ printed  name  and  grade) 

GEORGE  i . '.YNCH,  JR.,  Major,  USAF 
I Director.  fl-X  Joint  Test  Force 


ORGANI  ZATION  (Otlice  Symbol) 

6 51 0T GH/TGES 


SIGN/'  TURE 


'X  l N/.A. 


SIGNATURE 


DU  TY  PHON 

72588 


7.L 

dVte  ' 


AFFTC  J3?.m72  2 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


reo  SER  NUMDERS 


MAJOR  SYSTEM/WUC 

— EUS1Z46QQQ  . 

DEFICIENCY 


VEHICLE  TYPE  VEHI  CL E SERI  AL  NO(S). 

fl-IQA  71-1369/-137Q 

fSUQSYS  TEM/WU  C 

Internal  Fuel  Svs/46A00 


SCR  NUMBER  D<  'E 

10-51-40  24  Nov  72 

TEST  LOCATION 

„ AFFTC 

COM  PONE  N T PART  NO./  SERIAL  NO. 

N/A 


Inability  to  correct  fuel  imbalance 

DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  ( Continue  on  svpurato  po*} v i / necessary.) 

On  several  occasions  the  A-10A  has  experienced  fuel  imbalances.  The  present  fuel 
system  does  not  provide  a positive  capability  for  correcting  fuel  imbalances.  The 
fuel  unequal  procedure  in  the  Flight  Manual  consists  of  the  following  four  ste'  : 

(1)  Select  the  engine  crossfeed-,  (2)  select  the  tank  gate  open;  (3)  descend  to 
below  10,000  feet  MSL;  and  (4)  land  as  soon  as  practical. 

The  engine  crossfeed  switch  interconnects  the  left  and  right  fuel  system.  The  boost 
pump  supplying  the  highest  pressure  feeds  both  engines.  Since  the  boost  pump  in  the 
low  fuel  tank  may  provide  the  highest  pressure,  the  imbalance  may  increase.  During 
the  AFFE,  the  cross  feed  switch  has  not  provided  relief  from  fuel  imbalances  on  all 
occasions . 

The  tank  gate  valve  interconnects  the  left  and  right  fuselage  fuel  tanks.  Therefore, 
it  cannot  influence  a fuel  imbalance  until  after  the  wing  tanks  are  empty.  In 
addition,  the  tank  gate  is  extremely  attitude  sensitive.  The  tank  gate  function  was 
tested  on  a weapons  delivery  mission.  Since  the  aircraft  spent  proportionately  more 
time  climbing  than  diving,  the  aft  fuselage  tank  remained  full  and  the  forward  tank 
decreased.  The  aircraft  must  be  maintained  in  a straight  and  level  attitude  at  a low 
angle  of  attack  to  establish  an  equal  fuel  level.  This  system  is  considered  unaccep- 
table to  correct  fuel  imbalances  since  all  maneuvering  must  be  avoided  until  the 
situation  is  corrected  and  the  system  is  unable  to  correct  imbalances  noted  in  wing 

■ ■■tank  fu^l  until  thp  wing  tanks  are  pmnt.y. 

LOCAL  ACTION 

Advise  al 1 pilots. 

recommendation  j p j-j vi clual  control  of  the  left  and  right  system  boost  pumps  should  be  pro- 
vided. Two  boost  pump  switches,  one  for  the  left  wing  and  left  main  boost  pumps  and  the 
other  for  the  right  wing  and  right  main  boost  pumps  should  be  considered.  Positions 
should  include  an  off  position  so  that  boost  pumps  for  one  fuel  system  can  be  turned 


■>F:-'MMENDaTION/DEFICIENCY  classification  a.  omission  impact 


H FUNCT.ONAL 
SAFETY  HAZARD  CODE 
(MIL-STDS97) 

n>  ra*' 

□ m o,v 


AMPLIFICATION/OTHER 


□5  DESIGN  j“]MATERIEL  Cl  Qc 


CORRECTION 

POTENTIAL  HAZARD  i 

CATEGORY 

f)(|  MANDATORY 

r:i  loss 
LX!  damage 

(£)  VEHICLE 

pj  DESIRABLE 

[_']  SUBSYSTEM 

[_"[)  INJURY 

n PERSONNEL 

QMAINT  Q")  RELIABILITY  [ jPSTE 
MISSION  IMPACT 

["[PREVENTS  , ^ MISSION 

ij(j  DEGRADES  [[MAINTENANCE 

[O’  RESTRICTS  [ J SYSTEM  PERFORMANCE 

rn  delays  I n FLIGHT/MAINTENANCE 

1 JLJtLAYS  ( I CREW  EFFECTIVENESS 


SER  CONTACT  (Name  end  grade) 

A.  WEBB,  GS-9 

PROJECT  ENGINEER  (Typed/printed  name  and  Qrado) 

FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/printed  name  ond  trade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Pi rpr.tnr . A-X  Joint  Test  Force 

. AFFTC  aug^  2 


ORGANIZATION  (Office  Symbol) 

6510TGH/TGE? 

SIGNATURE  p 

ft  * 


L'. 


SIGNATURE 


OU  TY  PHONE 

73642 

DATE 

21  Ntov! 


U.vVa'p  7 4 


t 


RECOMMENDATION  SER  NUMBER  10-51-40  CONTINUED: 

off  while  in  engine  crossfeed  to  control  fuel  imbalance  problems.  Such  a 
system  would  give  the  pilot  positive  control  of  the  fuel  system  feeding 
both  engines.  The  tank  gate  feature  should  be  retained  for  fuel  imbalance 
situations  caused  by  boost  pump  failures. 

The  appropriate  information  should  be  included  in  the  Flight  Manual. 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER)  ] 

ALlXt^D SER NUMBERS  (VEHICLE  TYPE  VEHICLE  SERIAL  NO(SI.  [TEST  LOCA1 

A-10A  71 -1 369/-1 370  AFFTC 

MAj6R  SYSTEm/wUC  [SUBSYSTEM /WUC  [COMPONEI 

Instruments/51000  Nav  Instruments/51G00  N/A 

DEFICIENCY 

Lack  of  HARS  gyro  cutoff  circuit  during  maintenance  activities. 


! SYSTEM /WU C 


SER  NUMBER  DATE 

10-46-41  30  Nov  72 

TEST  LOCATION 

AFFTC 

I COMPONEN  T PART  NO./  SERIAL  NO. 


DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Contlnu,  on  icihii  p*i.  II  n»»»«r y.) 

Tiie  aircraft  lacks  provisions  for  deenergizing  the  HARS  gyro  during  ground  maintenance 
with  external  power  applied.  Although  this  has  not  been  a problem  with  the  prototype 
aircraft,  unnecessary  run  time  on  the  gyro  would  reduce  its  life.  Pulling  circuit 
breakers  for  the  gyro  is  not  an  acceptable  alternative. 


LOCAL  ACTION 

None 

RECOMMENDATION 

An  engineering  study'  should  be  made  to  determine  the  feasibility  and  desirability  of  a 
circuit  for  power  shutoff  from  external  power  to  the  HARS  gyro  and  high  cost  flight 
instruments.  The  circuit  should  include  an  override  switch,  ideally  located  in  the  cock- 
pit  for  ground  operation  when  desired. 

RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


n FUNCTIONAL 

SAFETY  HAZARD  CODE 
(SUL-STD-482) 

(XT'  O 

I O'"  O'V 


AMPLIFICATION/OTHER 


□ design  □materiel 


CORRECTION 

CATEGORY 

POTENTIAL  HAZARD 

| (MANDATORY 

□ loss 

I 1 VEHICLE 

(£]  DESIRABLE 

f'T  DAMAGE 
□ INJURY 

|'"1  SUBSYSTEM 
□ PERSONNEL 

I | MAINT 


□ RELIABILITY 
MISSION  IMPACT 


□ «TE 


S PREVENTS  □ MISSION 

DEGRADES  □MAINTENANCE 

□ RESTRICTS  [XT  SYSTEM  PERFORMANCE 

I — I DELAYS  FLIGHT/MAINTENANCE 

DELAYS  I-' CREW  EFFECTIVENESS 


SER  CONTACT  (K mi,  ,nd  Sltdo) 

C.W.  BRANDT,  Vi-10 

PROJECT  ENGINEER  (Typod/printtd  nmt  tnd  irtdo) 

FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typad/printad  natna  and  trad*) 

GEORGE  P.  LYNCH,  OR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 

AFFTC  aSo^j  2 


ORGANIZATION  (Olllct  Symbol) 

6510TGH 

SIGNATURE  ~ 

-P  <•.  V)  v 

>■*  -**  I—  f 


SIGNATURE 


Cn_y.O*'L_  H . 


72695 


<l'\iGX.7Z 


7 i- 


W%g5*i 


wifcafci 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


VEHICLE  TYPE 


RELATED  SER  NUMBERS  VEHICLE  TYPE  VEHI CLE  S ERI AL  NO(S). 

A-10A  71 -1 369/-1 370 

MAJOR  SYSTEM/^WUC  JSU  9 SYSTEM /WU  C 

Fuselage  & Cockpit/12000  Canopy/1 2CQ0 

DEFICIENCY 


1MAJOR  SYSTEM/WUC 


SER  NUMBER  OA  TE 

10-38-4?  27  Nov  72 

TEST  LOCATION 

AFFTC 

|CO l< PONENT  PART  NO./  SERIAL  NO 

N/A 


Poor  forward  visibility 

DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  ('Continue  on  scporote  petfe  it  necessary.) 

The  canopy  bow  and  front  windscreen  supports  are  approximately  3 1/2  and  2 1/2  inches 
wide,  respectively,  and  significantly  obstruct  forward  visibility.  This  limitation 
is  particularly  evident  during  formation  flying  and  weapons  delivery  roll-ins  when 
the  target  is  momentarily  lost. 


LOCAL  ACTION 

None. 

RECOMMENDATION 

The  canopy  should  be  designed  for  optimum  unobstructed  vision.  Width  of  structural 
members  in  the  line  of  vision  should  not  exceed  2.2  inches  (56mm),  as  specified  in 
MIL-STD-1472A,  para.  5.14.1.1.4,  but  preferably  should  be  smaller. 


n functional 

SAFETY  HAZARD  CODE 
( HI  L -STD-68  2 ) 

□ • O 

□ D'v 


AMPLIFICATION/OTHER 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 

□ ops  QJJoesign  □materiel  Qac  □MAINT  □ reliability  Qpste 

CORRECTION  POTENTIAL  HAZARD  MISSION  IMPACT 

CATEGORY 

□ manoatory  □ loss  □vehicle  [^prevents  □ MISSION 

□ desirable  □damage  □SUBSYSTEM  □ DEGRADES  □ MAINTENANCE 

' □injury  □PERSONNEL  Cxi  RESTRICTS  IKj  SYSTEM  PERFORMANCE 

TT  DELAYS  FLIGHT/MAINTEIIANCE 

\ l_J  DELAYS  I 1 CREW  EFFECTIVENESS 


SER  CONTACT  (Nemo  end  i ratfo) 

R.D,  BRIDGES,  OR.,  Captain 

PROJECT  ENGINEER  (Typad/printad  noma  and  fad a) 

FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typad/prlntod  name  and  fade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 


AFFTC  Kg",, 


ORGANIZATION  (Office  Symbol) 

6510TGH 

SIGNATURE 

' ’ S'  i\  4 •s). 


SIGNATURE 


4 . 


OUTY  PHONE 

72491 

DATE 


,^/Aj'Op  ? I 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  ($ER) 
elIteo  ser  numoe us  (vehicle  type  vehicl  e serial  noisi. 

A-10A  71-1 369/-1 370 


MAJOR  SVSTEM/WU  C 

Cockpit  & Fuselage/12000 

DEFICIENCY 


E TYPE  VEHICL  E SERIAL  NO(S|. 

0A  71  -1 369/-1 370 

" SU8SYSTEM/WUC 

Cockpit/ 12AQ0 


SER  NUMBER  DATE 

10-37-43  27  Nov  72 

TEST  LOCATION 

AFFTC 

ICOMPONENT  PART  NO./  SERIAL  NO. 

N/A 


Unacceptable  location  of  anti-:’  'd  switch 

DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUiES  (Continue  on  separate  page  it  necessary.) 

The  anti-skid  switch  is  located  on  the  lower  left  edge  of  the  front  instrument 
panel.  Operation  of  the  switch  is  critical  during  landing  and  takeoff  emergencies. 
Anthropometric  measurement  revealed  that  this  area  of  the  instrument  panel  is 
inaccessible  to  pilots  with  a functional  reach  at  or  below  the  20th  percentile 
with  shoulder  harness  locked  without  straining  sideways  and  forward. 


LOCAL  ACTION 

None. 

recommendation  All  controls  requiring  actuation  with  shoulder  harness  locked  must  be  loca- 
ted  to  ensure  operability  by  the  middle  90  percent  of  all  A.F.  pilots  in  accordance  with 
MIL-STD-1472A,  para.  5.6.1.  Consideration  should  be  given  to  locating  the  anti-skid 
switch  on  the  control  stick  paddle  switch  because  of  its  critical  function  during  ground 

emergencies. 

recommendation/deficiency  classification  and  mission  impact 

□ functional  Oops  □design  □materiel  Qac  □maint  (31  reliability  IJfjPSTE 


| \ FUNCTIONAL 

SAFETY  HAZARD  CODE 
(MIL-STDS82) 

a-  ran 

□ "i  Giv 


AMPLIFICATION/OTHER 


CORRECTION 

POTENTIAL  HAZARD  1 

CATEGORY 

jj2  MAN  DA  TO  RY 

□ LOSS 

fyj  VEHICLE 

1)  OESIRA0LE 

|yl  DAMAGE 

□ SUBSYSTEM 

□ 'NJURY 

□ PERSONNEL 

MISSION  IMPACT 


HI  pkeven ts  L7]  MISSION 
y*]  DEGRAOES  J MAIN  TEN  AN  CE 
{]  RESTRICTS  rj]  SYSTEM  PERFORMANCE 
r "i  dflays  (J  i flight/maintenahce 
UJutUAT:>  ‘A  J CREW  EFFECTIVENESS 


SER  CONTACT  (Nome  and  grade) 

R.D.  BRIDGES,  JR.,  Captain 

PROJECT  ENGINEER  (Typed/printad  name  and  grade) 

FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/ptinted  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 
, AFFTC  £JgM72  2 


ORGANIZATION  (Otiice  Symbol) 

6510TGH 


SIGNATURE 


SIGNATURE 


/ • .. 


OU  TY  PHONE 

72491 


blMov  7«L 


. * '<*» 


A 


Jdeficiency 

Poor  access  to  aileron  trim  actuator 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  <SER) 


HfcUAre6“sER  NUMBERS 


major  sys rEH'/mj c 


VEHICLE  TYPE 

I VEHICLE  SERIAL  NO{SJ. 

TEST  LOCATION 

A-10A 

1 71-1 369/-1 370 

AFFTC 

SU0SYS  TEM/WUC 


SER  NUMBER 

OA  TE 

10-52-44 

2 Dec  72 

COMPONENT  PART  NO./  SERI  At.  NO. 

m. 


DEFICIENCY  CIRCUMSTANCES/0ESCRIPTI0N/CAU5ES  (Continue  on  p»,|»  l/n.c.ssnry.) 

The  aileron  trim  actuator  and  artificial  feel  system  device  are  located  forward  of 
the  inboard  aileron  actuator.  No  panels  are  provided  for  these  components.  Although 
not  yet  demonstrated,  the  aileron  actuator  access  panels  W-ll  and  W-12  would  probably 
have  to  be  removed  to  gain  access  to  the  aileron  trim  actuator  or  any  part  of  the 
artificial  feel  device  to  perform  maintenance  on  this  system. 


LOCAL  ACTION 

None . 


<.-<-ou.',fn;a.  om  Adequate  access  should  be  provided  to  the  aileron  trim  actuator  or  this 
part  of  the  system  should  be  located  in  a more  accessible  area  in  accordance  with  MIL- 
STD-1472A,  para.  5. 9. 4.1.  Access  to  the  various  artificial  feel  system  components 
should  be  studied  and  appropriate  action  taken. 


recommendation/deficiency  classification  and  mission  impact 

■ MAINT 


Lj  functional  □ ops  Jy")  oesion  □materiel  rJToc 

SAPETY  HAZARD  CODE 

•xj 1 r;»" 

; I III  . Jiv 

CORRECTION 
CA TEGORY 

[r  1 MANGA  TORY 
; $ OESIftA  9l  E 

PO  TENTIAL  HAZARD 

f-  j LOSS  □VEHICLE 

(_]  OAMADE  (_!  -ilJHSYS  TEM 
□ IHJUHV  □ PEHaONNH. 

(None) 

AMPLIFICA  HON/OTH ER 


$£P  CON  TACT  and 

B.E.  FOX,  GS-9 


PROJECT  ENGINEER  (T)p*fi/orint>*d  nmne  ftrndo) 

FRANK  N.  LUCERO,  GS-13  


PROJECT  MANAGER  (Typ«d/pnnteil  n<wn*  » rut  grnao) 

GEORGE  P.  LYNCH,  OR.,  Major,  USAF 

l A-X  JaiJit^Ies.t-.Eo  refiL™« 

AFFTC^z  2 


ORGAN  I NATION  (Oiiictt  Symbvl) 

6510TGH 


SIGNATURE 

• oA  ' 


SIGNATURE 


m 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


RELArAO  >E«  MUMMERS 


major  svsrEkT/wuc 

Ai rframe/11000 


SUDSYSTEM/WUC 

Engine  Nacelle  Assy/llJQO 


3ER  NUMBER 


VEHICLE-  TYPE 

VEHICLE  SERIAL  NOtS). 

TEST  LOCATION 

Arm  -j 

HJ.3£S/J.3ZQ. 

AFFTC 

COMPONENT  PART  NO./  SERIAL  NO" 

N/A 


DEFICIENCY 

Large  number  of  fasteners  required  for  engine  nacelle  access  doors 


DEFICIENCY  CIHCUMSTANCES/DESCRI P TION/CAll$ES  (Continue  on  svf>a ft* to  if  necessary.) 


In  order  to  open  the  engine  nacelle  access  doors  on  each  engine,  approximately  70 
fasteners  must  be  loosened.  These  consist  of  both  "cross  point"  and  Allen  (internal 
wrenching)  fasteners.  This  is  a very  time  consuming  task  and  is  required  frequently. 
Approximately  7 minutes  are  required  for  opening  the  doors  on  one  engine  for  a 
preflight  or  postflight  inspection.  Appr  imately  an  additional  12  minutes  are 
required  to  close  the  doors. 


‘LOCAL  ACTION 


jfione. 


* •••FJI.N*  " ”1 


An  engineering  study  should  be  conducted  to  investigate  the  feasibility 
of  utilizing  a latching  system  (i.e.,  Hartwell  flush  latches)  which  would  facilitate 
door  removal  and  installation  in  accordance  with  MI1-STD-1472A,  para.  5.9.10.2. 


RECOMMEND  A nON/D£FICIENCY  CLASSIFIED  DON  AND  MISSION  IMPACT 


1 FUNCTIONAL 

' OPS  'y  ! Oti&GN 

i 1 MATERIEL  F_”l  qc 

[y]MAINT 

; ’ rtliadil*  rv 

P3T  ? 

SAFETY  HAZARD  CODE 

CORRECTION 

POTEHTI  AL  HAZARD 

MISSION  IMPACT 

'**'/  ro  v.?  i) 

CA  r too  RY 

X‘  ; J" 

III  jiv 

, MAN  DA  |ORY 

f j LOSS  ‘ 1 / Elll  CL  E 

J' j PREVENTS 

J MISSION 

y 06  .iMA'il  E 

: j GAMAOF  k ' ',UfiSYS»*«M 

y',  OEGRA.1ES 

Y MAIN  HT'lft  .1  r 

1 ■Ji-IT'IRY  ; 1 PERSONNEL 

, ' RESTRICTS 

SYSTEM  Pf  HF  j 

iflMAN<‘£ 

j j 

1 (None) 

[ DEL  AYS 

r UGH  r M X|N  - 
CREW  CFFEs  *< 

► t.  A N c P 
,> 

ampufica  poN/orneR 


* .‘I  f \ * f ,7*714  9fl'I  Atllfo) 

B.E.  FOX,  GS-9 


P'lOJFC'  FM  OlNEER  (T  •3'1/pnntnct  /w.i  » mil  i.'vln) 

FRANK  N.  LUCERO,  G5-13 
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PJ'O  p T hA'IAOf.R  (Tj-jAd/pnnMi/  n ; »/w /#*/»•/«•• 

GEORGE  P.  LYNCH,  OR.,  Major,  USAF 
{Director.  A-X  Joint  Test  Force 

i imj  i'.*  ' OHM  *\ 

w . * « n,  , r;.  I 


Oh's  VI!  Z A 1 1ON  (O'/I't » Synittil) 

6510TGH 

Oij  T (''MOM V! 

72695 

SIGN  A fIJHg 

"VI  • O 

DAT-: 

->  7 ^ 

SlOMAI'jRE  v _ 

'-e  J -) 

pa  r' 

5'^c  / 2 

^ m. 


' . vtVyv-’  ' .T*-*4.*"'  'S 


*' ' * *»  »{,#»'*ii 


V H#  •»  (,W/*"*M*^W  . WK»MXNlMk.ll  JIM.WkMmMU^HIk.  •>**  w***^  «.^«w>^->iimi^.»m»>H.»»Mt»>>^i»»<ww<uiMi«i^iiftwni>«»»*«-w^«w»in 

SFR  MJHDilR  OA  T6 

A -X  PROTOTYPE  SYSTEMS  EVALUATION  UCPORT  (SSR)  10-57  46  2 Dec  72 

;.  -'u'lft'-ir,  j .'<-ihi.i  l r?>>6  •!<  .ii<  i >,  i.  >V»i  iiOiS).  ? ?sr  iVcaVIon 

! A-10A  71-1 369/-1 370  AFFTC 

*•'-“*  Isudi'}.  Ti  M \'»c  ".  V.  it™--.,-.  - _ ... -- 


AFFTC 

ICOWPOMEM  r'P'nr  no7"Sebiai"mo 


' Air franie/1 100.0  lEngine  Macel  1 es/1 1 SQ0 ,1 1 J00  | N/A 

ji)f-  ->  i ,irv  * "• 

(Excessive  gap  at  air  inlet  duct/engine  inlet  interface 


jCW-.iKMCr  CIKCUMSTANO.S  OESCRiP TIOH/CAUSES  on  s*fi«*rafo  p.ijjd  */ n*cv*s>iry.) 


.An  excessively  wide  and  deep  gap  (space)  exists  between  the  aft  face  of  the  nacelle  j 
air  inlet  duct  and  the  forward  face  of  the  engine  inlet.  An  air  inlet  seal  is  posi- 
tioned between  the  two  interfacing  surfaces;  however,  the  seal  is  positioned  well  i 
jbelow  the  duct  inner  surface,  resulting  in  a space  which  could  easily  retain  foreign  j 
objects.  For  example,  the  retaining  nuts  on  the  foiward  outer  spinner  could  fall  intoj 
the  gap  and  be  overlooked.  The  basic  problem  appears  to  be  the  design  in  positioning  i 
the  duct  seal . 


is  \{. riofi 


(None.  Contractor  performs  inlet  inspection  prior  to  engine  start. 

*.i  , v . « 


The  duct  seal  should  be  positioned  to  the  same  level  as  the  air  inlet  duct  inner 
jsurface,  thereby  eliminating  a deep  well  gap. 


I ' •'»'  -in 

i I*  Xi>- 


KIlCOMMhNOA  TiON/Dt  HCIhMCY  CI.ASSIPICA  TION  AMI)  MISSION  IMPACT 

OPS  X j OKSiCri  ' 'j  m A f CIO i:i  r",<'ic  maim  T nri  »i)i..iiy 

COPRCCT'ON  PC  II A TAMO  f MISSION  IMPACT 

r a r<  r.  ,.iv  I 1 


OPS  X i OISSICN 

r' , oc 

i COPRSCT'ON 

r a r*  <;  j ay 

pc  ir.M  r,  *1 

;iA/A}<0  [” 

, X man oa  10  FIT 

l-OSS  1 

/CIRCLE  ! 

*f  WA’JI  K 

X 

|X 

•DIOYSTCM  | 

t 

IMjOPY  1 

»>  ;/  r,>,Nl  1.  | 

1 

. f 

•!*  Sf.llCT-;  X S'aUMPIiI.  (HMAN 

op*  ATS  •- ;-'0H  I M " N 

,P1PW  sip. 


AMI’I.  I PICA  fl.lN/O  I HER 


( l < l I 1 M r (,Vi,.i  ml  O l)(,  AN  ItATIO H (fUli-.e  Symbol) ' Til) f F.  * 

E.T.  JESTER,  MSgt  6510TGH  72695 

WojfrXT  FHGIMfcb'R  (T,Heii/(i/l.U4~l  ,u:nr>  .m/  Wl/tttT  ^ *OA  rT~  

I /l  , -M 


FRAN K_  N . LUCERO^  GS-J  3 _ 

i^Ojf  MAMAOli.'J  i T yptd/ptir.tnil  t,  ,»*«r J MONA  iU^S 

GEORGE  P.  LYNCH,  JR*.  Major,  USAF  s\ 

Director,  A-X  Joint  Tost  Force  ' 


1[ . if  ^ 

<‘,ha  \ ulrts*  'J  ’’  *’  * '"****'  ~ 


fA'L  72 


.’CRM  «) 
*'  r * •-  A*  I *>  72  t 


• -Vr  ...  -*  “ 


WW 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  <S£R) 


SER  NUMBER 


10-55-47  2 Dec  72 


RELATED  SER  NUMBERS 


MAJOR  SYSTEM/WUC 

Airframe/ 11 000 
ogficTency 


[VEHICLE  TYPE  VEHICLE  SERIAL  NO(S>. 


Ljtm 1 zi=i3fiai=uzQ L_ jeltc 

|SU  Q SYSTEM /WU  C COM^NeNT  PART  HO./  SERIAL  NO 


fSUGSYST 


EST  LOCATION 


Potential  damage  to  "coin-slotted"  screws  during  removal 

DEFICIENCY  ClHCUMSTANCES/ DESCRIPTION/CAUSES  (Continue  on  separate  page  ll  necessary.) 

A substantial  number  of  "coin-slotted"  (HTS-High  Torque  Set,  MS-33750)  screws  are 
used  to  secure  plates  and  panels  to  aircraft  structure.  Past  experience  with  other 
aircraft  has  shown  this  type  of  screw  head  to  be  very  difficult  to  remove.  Removal 
actions  frequently  result  in  damaging  the  "coin-slot",  thus  requiring  the  screw  head ■ 
to  be  removed  by  drilling.  At  times  this  method  will  cause  damage  to  the  fastener 
hole  in  the  plate  or  panel  being  retained  by  the  screw.  The  "coin-slotted"  screws 
are  utilized  in  low  frequency  access  doors  such  as  the  side  fuselage  trough  areas, 
wing  flight  control  mechanism  access  plates,  wing  to  fuselage  attach  point  covers, 
pylon  disconnect  covers,  etc.  Approximately  3,300  "coin-slotted"  screws  are  used 
throughout  the  aircraft  to  secure  these  plates  and  panels.  These  panels  are 
opened  only  during  selected  phase  inspections  or  unscheduled  maintenance. 


LOCAL  ACTION 

None. 

recommendation  s tudy  should  be  made  to  determine  the  best  type  of  fastener  which  will 

not  be  damaged  during  removal  actions.  Consideration  should  be  given  to  use  of 
MS-33781  "Torque  Set"  or  NAS-1189  Phillips  type  screws.  Screw  type  for  access  panels 
and  doors  should  be  standardized  if  possible. 


RECOMMENOA  flON/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


O functional 

SAFETY  HAZARD  CODE 
(MIL -STD-  v»*2) 

1X1'  IJ> 


ilX  materiel 


X V»INT 


CORRECTION 
C*  r LOONY 

i"  Jmanoatory 
X'  OI.SlRAHLf. 


potential  hazard 


X:  ppi  iaeiii  i rv 
mission  impact 


f * 1 LOSS  121  VEHICLE  prevents 

(_]OAMAGE  SUBSYSTEM  X DEGRADES 

{ ’"]  INJURY  Q)  PERSONNEL  RESTRICTS 

. X’  delays 

itLone) L..1 


X MMNlfMA.i  f 

System  fi  pf  h<man*  ?. 

r-  ..I  OH  * M V|  N • AN  I I 
«,PPW  6F  f V.  ”1  Vf'Nt 


AMPLIFICATION/OTHER 


SER  CONTACT  (Name  and  grade)  jORCANIZAT 

B.E.  FOX,  GS-9 I 65101 

PPOJECT  ENGINEER  (Typed/pnntad nemo  nnd  grmlo)  j SIGNATURE 


FRANK  N.  LUCERO,  GS  -13 

PROJECT  MANAGER  ( Typed/  printed  nun  a nr,d  grndo)  SIGNATURE 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF  , 

Director,  A-X  Joint  Test  Force 

AFFTC  Eft*  2 


I O no  ANIMATION  (Olllc.  Symhol)  ' oil  r '7>~nn 

6510TGH J2695 

j SIGNATURE  S'  OAT  i 


Pi 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

fi^uAreosER  numbers 


MAJOR  SYSTEM /WUC 


Radio  Navigation/ 71 000 


SU8SYSTCM/WUC 

TACAN/71 A00 


SER  NUMBER 

10-54-48 


oate 

4 Dec  72 


VEHICLE  TYPE 

VEHICLE  SERIAL  NO(S). 

TEST  LOCATION 

A-10A 

71 -1369/ -1370 

AFFTC 

COMPONENT  PART  HO./  SERIAL  NO. 

N/A 


DEFICIENCY 


Difficulty  in  reading  TACAN  RT  unit  indicators 


DEFICIENCY  CIRCUM5TANCES/DESCRIPTION/CAIJSE5  (Continue  on  seca/nt*  pn jje  it  necessary. ) 


The  TACAN  receiver  transmitter  unit,  which  is  located  in  the  left  avionics 
compartment  at  approximately  fuselage  station  320,  is  equipped  with  hourmeter, 
azimuth  and  nautical  miles  adjustments.  The  indicators  for  these  adjustments 
are  difficult  to  see  due  to  their  location  behind  metal  gratings.  Also,  ti 
indicator  faces  cannot  be  cleaned  without  removing  the  RT  unit  cover. 


LOCAL  ACTION 

None. 


RECOMMENDATION 

All  check  points,  adjustment  points,  should  be  accessible  and  visible  in  accordance 
with  MIL-STD-1472A,  para.  5.9.4. 3. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


I | FUNCTIONAL 

rjOPS  DESIGN 

□ materiel  £jQC 

yr  ’ M A 1 N T 

iRtLI  ABILITY  PTTf 

safety  hazard  cooe 

(MlL-STD-*9  2) 

CORRECTION 

CATEGORY 

potential  mazaro 

MISSION  IMPACT 

DQ1  C3” 

[""J  MANDATORY 

L i LOSS  fj  VEHICLE 

"1  PREVENTS 

) MISSION 

□»>  a»v 

f X3  06SIRASLE 

[~1  OAMAGE  Q1  SUBSYSTEM 
[~j  INJURY  [73  PERSONNEL 

(None) 

DEGRADES 

, restrict; 

, .DELAYS 

y,  MAIN  TEN  A f 

SYSTcM  Pf  RF  K 

1 ul  GH  > rM  VI f.  ‘ *-  N AN  ,) 
C»7W  £FF-  C'!  . FNrSb 
_ __ . ... 

AMPLI FICA  TION/OTHER 
SEP  CONTACT  end  rfrjrf*; 

B.W.  COOKE,  TSgt 


PROJECT  ENGINEER  (Typed/printect n/*no  onti  Arado) 

FRANK  N.  LUCERO,  GS-13 


ORGANIZATION  (Of//c«»  Symbol) 

6510TGH 

SIGNATURE 


OtJ  T PmomV  ' 

72695 


U\.  A. 


PROJECT  M An  A GE  R (Typed/printed  neme  nntl  Am  do)  jSlGNATURE 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF  | 

AFFTC  2 


/c* ‘-Sr 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

SER  NUMBER 

10-58-49 

OATE 

4 Dec  72 

RELATEO  SER  NUMGERS 

VEHICLE  TYPE 

A-10A 

VEHICLE  SERIAL  NO(S). 

71-1369/-1370 

TCST  LOCATION 

AFFTC 

IMA JOR  SYSTEM/WUC 

Radio  Navigation/71000 

SU  G SYSTEM /WU  C 

TACAN/ 71 A00 

COMPONENT  PART  NO./  SERIAL  NO. 

N/A 

DEFICIENCY 

Difficulty  in  handling  TACAN  RT  unit  for  removal  and  replacement 

1 

DEFICIENCY  CIRCUMSTANCE5/DE5CRIPT10N/CAU5ES  (Continu0  on  scp*r/»f®  P**6*  it  n«co4*nry. ) 


The  TACAN  receiver/ transmitter  unit,  which  is  located  in  the  left  avionics 
compartment  at  approximately  fuselage  station  320,  is  large  and  heavy  and  is  not 
equipped  with  handles.  Due  to  its  location  above  the  ground  (approximately  10 
feet)  personnel  must  work  from  a ladder  or  service  stand  to  perform  maintenance  on  the 
unit.  Removal  or  replacement  of  the  RT  unit  is  difficult  due  mainly  to  the  absence 
of  handles  to  aid  in  handling. 


LOCAL  ACTION 

None. 


RECOMMENDATION 

Handles  should  be  installed  on  the  TACAN  RT  unit  to  facilitate  handling  during  removal 
or  replacement  of  the  unit  in  accordance  with  MIL-STD-1472A,  para.  5.9.11.4.1. 


RECOMMENDATION/OEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


□ functional  Oops  design  Q materiel  Qqc  [)(!maint  | ) reliability 


PST? 


safety  hazard  cooe 

(Wts-$TD-*82) 

:xi‘  □" 


i — J 1 


O'V 


CORRECTION 
CA  T EGO  PY 

POTENT|AL  HAZARO 

i~1  MANDATORY 

(~J  LOSS 

□ VEHICLE 

CX  0EE.IRA9LE 

f_3  DAMAGE 
FJ  INJURY 

Q1  SUBSYSTEM 
□ PERSONNEL 

(None) 

MISSION  IMPACT 


O PREVENTS  ] MISSION 

X;  DEGRADES  .X  1 MAIN  TEN  A *Cf 

RESTRICTS  SYSTEM  Pf  RF  JRMANCE 

j DEL  AYS 


! FulGHT  'MAIN  TEN  ANCfc 
CREW  EF  FEC~*  VENfcSS 


AM  PL  I FI  C A TION/OTHER 


SER  CONTACT  fiV/vno 

B.W.  COOKE,  TSgt 


PROJECT  ENGINEER  (Tyo«4/pnnl*ti oom*  »ntl  grotto) 

FRANK  N.  LUCERO,  GS-13 


PROJECT  MANAGER  (Typ*<l/prinlett  m*n<j  »t nd  #ta<lc) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 

AFPTC  Auon  2 


ORGANIZATION  (Ot tie*  Symbol) 

6510TGH 


SIGNATURE 


£ 


-A-CV^, 


jk.  'A . £ 


SIGNATURE 


Otl  T - 

72695 


4 'CrtLc.  7 


5 'OcC  7*. 


182 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  <SER) 

KR  MUMflKRS  | veHTcuTrYRe  I VKHICLg'^eniAtl’Hr^i. 


rest  LOCATION 


SER  NUMBER 

i 0ATE  i 

10-59-50 

1 4 Dec  72 

TZCXTeo  serhum ii »■: ns  jveMi  cuTty  pe  I vehicle  serial  n o'sl West  location 

A-10A  1_  Jld369/-13/0 I AFFTC 

Pi V< or'sy sTfm7Suc [su'nsvsrcM/wuc  ' " ' TcomponentI part  no./  seria 

Airframe/nOQO  ...  j N/A 1 N/A 

oeFicieNcV” 


Crack  in  structure  at  F.S.  512  (aft  fuel  tank  bulkhead  stiffener) 

OEficiENCY  CIKCUMSTANCES/DESCKIPTIOM/CAIHES  ,'Conlinu*  on  ttvnrnl*  podo  i ( nocoutiry.) 

A fatigue  crack  has  developed  on  the  bottom  end  of  a stiffener  on  the  aft  side  of 
the  aft  fuel  tank  bulkhead,  F.S.  512.  The  crack  progressed  in  an  arc  around  a 
"Hi  Lock"  fastener  with  the  lower  end  of  the  crack  terminating  at  the  end  of  the  stiff 
ener  and  the  upper  end  terminating  approximately  3/4  inch  above  the  fastener  as  shown 
in  the  attached  figure.  This  crack  could  have  been  caused  by  metal  fatigue  brought 
on  by  "built-in  stress",  or  preload,  during  airframe  assembly.  The  stiffener  may  have 
been  formed  with  an  incorrect  or  nonconstant  angle  thereby  causing  a preload  upon  the 
assembly  or  the  fastener  could  have  been  torqued  too  tight.  No  evidence  of  cracking 
in  this  area  was  found  on  aircraft  S/N  71-1370. 


ILOCAL  ACTION  * ~ . 

The  crack  was  stop  drilled  and  repaired  in  accordance  with  the  applicable  -3 

technical  manual.  

Rf.  GOMUS  NR  * V i oh  " 

This  problem  should  be  monitored  closely  by  the  contractor  and  the  results  reported 
to  the  A-X  SPO  on  a periodic  basis. 


J J FUNC  riONAL 
SAFETY  HAZARO CODE 

(SiiL-srn 


~ R 6 COMM  E N DaT|  0 N/DE  FI  cTeNCY  CL  A SSI  FICA  HON  AND  MISSION  IMPACT 
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CORRECTION 
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MAHOA  TORY 
j OESIftARLC 


POTEN  TIAL  HAZARO 


f JLOSS  fjg  VEHICLE 

;Xj  DAMAGE  j | SUBSYSTEM 

i (INJURY  [ ~“J  PEHSONNEl 


' y \ Rgi.  i A*il*  I f Y 
MISSION  IMPACT 


AMPLIFICATION/OTHER 


1 PREVENTS  *,  MISSION 

X*  OFGRAOES  X vain  TEN  a ,e  \ 

’ OKS  fRICTS  Pf  R r >RMAfJi‘c 

nm  iy*  f ..IOH  I 'M  Mh  r?n  ANCir 
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B.E.  FOX,  GG-9 

PROJECT  ENGINEER  (Typed/ printed  nmid  end  Arn.ta) 

FRANK  N.  LUCERO,  GS-13  
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GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
lesjt  Force 

AFFTC  2??,M72  2 


OROANI  ZA  CION  (Olllcm  SimlMl) 

6510TGH 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

SSlA  1 £0  SER  NUMOE RS  I VSHI  CLL  TYPE  j VEHICLE  SERIAL  NO(S). 

A-10A  ] 71-1 ^69/ -1370 

stem/wuc 


m a j o r“ Vy s' r 6m7wu  c 

JkcJ^itZlMQ- 

Df.FICl£NCY 


Tsu'ffsv 

Caoc 


I 10-28-51 

LE  SERIAL  NO(S).  " TtEST  LOCATION 

-1 369/-1 370  I AFFTC  _ 

ICO  M PON  £ N T*  *P  A RT  NO.  / 

ML...  __ 


CA  re 

4 Dec72 


Poor  canopy  operation  for  emergency  ground  egress 


DEFICIENCY  ClftCUMSTANCES/OESCRIPTION/CAUSES  (Continue  on  stporoie  p*A*  it  necessary'-) 

Ground  egress  under  simulated  emergency  conditions  revealed  that  canopy  operation 
unnecessarily  retards  a pilot's  ability  to  escape  from  the  cockpit.  Normal 
(powered)  canopy  opening  takes  abou'1’  12  seconds  which  is  approximately  one  half 
the  total  time  required  to  exit  the  cockpit  from  initiation  of  egress  procedures. 
Since  the  pilot  must  hold  the  canopy  switch  in  the  OPEN  position,  his  ability  to 
perform  other  required  egress  procedures  simultaneously  is  hampered,  thus  delaying 
his  escape. 


rrT3T»Ti7firi 


None. 


iltgCOUHEMOAliON 

Emergency  opening  provisions  should  be  available  to  open  the  canopy  at  a faster-than 
normal  rate  and  without  the  need  to  hold  the  canopy  switch  during  its  actuation. 
Consideration  should  be  given  to  a switch  designed  as  shown  in  the  following  diagram 


RECOMMENDATION/OEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 

j J FUNCTIONAL 

* X 0PS  X * cf';<i!GN 

Cj  materiel  J "joe 

, * MAIN  T 

. PTLIATiM  * . Y 

SAFETY  HAZAt  O CODE 

CORREO  TION 

potential  HAZARD 

MISSION  IM P AGT 

(Mti.  .*rn  -jAi) 

CA TEGORY 

i.l'  IX.)!' 

I Xl  man  OA  TORY 

! )i-oss 

' ) VEHICLE 

PREVENTS 

MISSION 

iJ'v 

r j oesihaale 

\ j 0 \maoe 

’ SHOSYsYEM 

OKGR  AGE'S 

Win  s t N a -• 

IXJ  INJURY 

Xl  I'EIWIIH'L 

X RESTRICTS 

YfMPf  R 

. OEl.AfS 
' 

Y *•  I'AT*  • M V» 
A i »FW  *'Fr" 

1 AMPLIFICATION/OTHER 

SER  * ‘ON  TACT  (Seme  end  grede) 

_R.F.  ARP,  Captain 

PHOIECI  ENGINEER  ( Typed/ punted  n-mti*  end  grade) 

FRANK  N.  LUCERO,  GS-13 


PRO  Jfj’Ct  M AN  A GER  (Typed/printed  name  end  gride)  (SIGNATiinE  / 

GEORGE  P.  LYNCH,  JR.,  Major,  U$AF 
Director,  A-X  Joint  Test  Force 

i »*i  ri*  mu rwmmw»r»i •» 
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RECOMMENDATION  SER  NUMBER  10-28-51  CONTINUED: 


Normal  open  and  close  positions  remain  spring-loaded  to  STOP,  but  selection 
of  EMERG  OPEN  will  not  allow  switch  to  return  to  STOP  when  hand  is  released. 
In  addition,  canopy  opening  rate  is  speeded  up.  Switch  design  should  incor- 
porate a safeguard  against  inadvertent  selection  of  EMERG  OPEN. 


EMERG  OPEN  _ 
NORM  OPEN  _ 
STOP  _ 
CLOSE 


ittfiiidiflfta  iaSra  najSfc 


sen  NUMBER 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  !SER) 


Elated  ser  numbers 


IQ-60-52 


OATE 

'4  Dec  It 


VEHICLE  TYPE  VEHICLE  SERIAL  NO(S). 


JklQA 


71-1.369/.-12ZCL 


TEST  LOCATION 


. AEh'XC . 


MAJOR  SYSTEM/AU  C 


SU8SYSTEM/WUC 


■Flight  Controls /1 4000 


DEFICIENCY 


Manual  Reversion/N/A 


COMPONENT  PART  NO./  SERIAL  NO. 


ML 


Inadequate  switchover  to  and  from  manual  reversion  mode 


DEFICIENCY  CIHCUM5TANCES/DESCRIPTU-I/CAUSE5  (Contlnu,  on  s^aialo  II  n.c.j.ry.)  “ ~ ~ 

Double  engine  flameouts  or  complete  loss  of  both  hydraulic  systems  cause  a loss  of 
lateral  axis  control  until  the  aileron  drive  switch  is  placed  in  DRIVE  TAB  and  the 
actuators  complete  the  shift  from  the  DRIVE  AILERON  to  the  DRIVE  TAB  position.  During 
double  engine  flameouts,  hydraulic  pressure  is  reduced  almost  immediately  to  zero  when 
engine  core  speed  passes  through  40  percent.  (SER  10-6-2)  Two  problems  are  presented. 
First,  the  aileron  d. :ve  switch  on  the  prototypes  is  located  on  the  left  rear  console 
beside  the  pilot  seat.  The  pilot  must  remove  his  attention  from  the  primary  flight 
instruments  and  outside  attitude  of  the  aircraft  and  direct  it  toward  activation  of 
this  switch  which  results  in  a lapse  of  pilot  attention  to  the  immediate  condition  of 
the  aircraft.  Second,  should  an  engine  be  restarted,  hydraulic  power  is  again  present 
and  the  elevator  and  rudder  automatically  revert  back  to  the  powered  mode;  however, 
lateral  control  is  prevented  until  the  aileron  drive  switch  is  repositioned  to  DRIVE 
AILERON.  During  this  interval  an  aileron  out-of-trim  condition  will  result  in  a rapid 
rolling  motion  which  is  virtually  uncontrollable  in  tiis  DRIVE  TAB  position.  Lateral 
trim  inputs  are  effective  while  hydraulic  power  is  present;  however,  this  alone  is  not 
acceptable  for  aircraft  control.  This  action  may  also  be  prevented  by  actuating  the 
T.O.  Trim  Button  to  retrim  the  ailerons  prior  to  the  return  of  hydraulic  power;  howeve", 
in  a double  engine  flameout  situation  the  exact  time  of  engine  restart  cannot  be 
predicted.  Should  the  restart  occur  while  the  aircraft  is  close  to  the  ground,  loss 
of  vehicle  and  pilot  could  result  from  loss  of  lateral  control. 


* 


LOCAL  ACTION 

Revise  Flight  Manual  to  reflect  this  problem. 


recommendation  The  addition  of  a hydraulic  ON/OFF  switch  should  be'considered  as  a solu- 
tion  to  the  problem.  With  windmill  hydraulics  available  (reference  SER  10-6-2)  and  a 
hydraulic  0N/0FF  switch  the  pilot  could  control  the  entry  into  and  out  of  manual  re- 
version during  the  double  engine  flameout  situation. 


recommendation/deficiency  classification  and  mission  impact 


i 1 FUNCTIONAL 

□(OPS  CXoesign 

□ materiel  noc 

f )MA.NT 

□ RELIABILITY  JPSTF 

SAFETY  HAZARD  CODE 
(MU— STD -482) 

CORRECTION 
CAT EGOR/ 

POTENTIAL  NAZARO 

MISSION  IMPACT 

a-  an 

! Xi  MAN  DA  TORY 
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lX3  prevents 
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f_  J OFSIRAOL& 

jjn  DAMAGE'*  □ SUBSYSTEM 
iXl  INJURY  -Q5  PERSONNEL 
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□ DELAYS 

,_J  MAINTEN  A *Ct 
L7.  SYSTEM  PF  RF  >RMANCE 
f » Ft-IGHT/MAIN  rgNANCE 
1 * CREW  EFFECTIVENESS 

AMPLIFICATION/OTHER 

Code  III  applies 


if  the  aircraft  is  close  to  the  ground. 


SER  CONTACT  (Net ti#  #mi  4 rmdo) 


ORGANIZATION  (Olttc*  Symbol) 


Qu  T •'  Phon  g! 


T.R.YECH0UT/R.D,  BRIDGES,  JR.,  Captains  6510T6H 


72588 


PROJECT  ENGINEER  (Typod/pnntod  n>mo  and  jrtuio) 


SIGNATURE  /v 

. JL. 


FRANK  N.  LUCERO,  GS-13 


OAT  = 


C-A-a-O 


!4 
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PROJECT  MANAGER  (Typed/ printed  nerne  trod  Am  do) 

GEORGE  P.  LYNCH,  OR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 

AFFTC£?5M72  2 


OATS 

S O^o  7L 


* * f 




RECOMMENDATION  SER  NUMBER  10-60-52  CONTINUED: 


$ 


'4 


-t# 


If  feasible,  the  switch  should  combine  the  action  of  the  TAB/AILERON  DRIVE 
switch  with  the  hydraulic  shutoff  feature.  The  functions  should  be  carefully 
combined  to  allow  completion  of  the  shift  from  DRIVE  AILERON  to  DRIVE  TAB 
prior  to  the  shutdown  of  windmill  hydraulic  power.  It  should  also  allow  for 
completion  of  the  shift  from  DRIVE  TAB  to"  DRIVE  AILERON  and  provide  for  a 
return  to  T.O.  trim  prior  to  opening  the  hydraulic  shutoff  valves.  The 
shift  to  manual  reversion  would  be  accomplished  by  this  single  switch  whether 
loss  of  hydraulics  resulted  from  a double  engine  flameout  or  hydraulic  system 
failure.  This  combination  of  functions  would  assure  proper  conversion  to  and 
from  manual  control  and  would  eliminate  the  possible  loss  of  control  problems 
inherent  in  the  present  system. 

The  hydraulic  ON/OFF  switch  would  also  allow  operational  pilots  to  experience 
the  characteristics  of  the  manual  reversion  system  prior  to  encountering  a 
serious  in-flight  emergency  requiring  its  use.  Much  consideration  should  be 
given  to  this  training  feature  since  control  in  the  manual  reversion  mode  has 
been  demonstrated  to  be  marginal  during  precision  flight  maneuvers  such  as 
required  for  a successful  landing.  The  trim  changes  encountered  upon  initiation 
of  manual  reversion  are  also  significant  and  should  be  experienced  by  each  A-10 
pilot.  (Reference  AFFE  A-10A  Performance  and  Flying  Qualities  Report) 

The  manual  reversion  switch(s)  should  be  located  on  or  near  the  instrument 
panel  within  each  reach  of  the  pilot  and  in  a position  which  would  not  require 
the  pilot's  attention  to  be  distracted  from  the  immediate  condition  of  the 
aircraft. 


;4 

'"'i 


-‘il 

-•3ft 

-•  i 

i 


187 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

I T ED  SE  R NUMBERS  [VEHICLE  TYPE  1 VEHICLE  SERIAL  HOIS). 

A-10A  71-1369/-1370 


major  system7wuc 

Landing  Gear/13000 

DEFICIENCY 


SUQSVSTEM/WUC 

Brakes/1 3LQQ 


* SER1  HUM  GSR'  'r 

OATE 

_ 10-61-53 

4 Dec  72 

TEST  LOCATION 

AFFTC 

I COMPONENT  PAnTNO./  SERIAL  NO." 

N/A 


Loss  of  normal  braking  system  with  both  electrical  systems  inoperative 

DEFICIENCY  CIRCUMSTANCES/OeSCRIPTION/CAUSES  (Ccmlnu,  on  p«<»  II  n.c.ii.ry.) 

With  both  electrical  systems  inoperative,  normal  brake  pressure  from  the  No.  1 
hydraulic  system  was  not  available.  The  emergency  brake  handle  had  to  be  pulled 
in  order  to  restore  braking  authority.  This  was  due  to  the  design  of  the  landing 
gear  control  valve  which  was  controlled  by  the  landing  gear  handle  in  the  cockpit. 

The  valve  was  solenoid  actuated  and  directed  hydraulic  pressure  from  system  No.  1 
for  retraction  and  extension  of  the  gear  and  normal  braking.  With  both  electrical 
systems  shutdown,  the  valve  was  inoperative.  The  requirement  to  use  the  emergency 
braking  system  should  be  limited  only  to  situations  where  the  No.  1 hydraulic  system 
or  both  hydraulic  systems  are  inoperative.  For  example,  a landing  made  with  the  left 
generator  and  right  engine  out  would  place  the  aircraft  in  a situation  where  the 
only  brake  pressure  available  was  that  Supplied  by  the  emergency  brake  accumulator 
which  has  a limited  number  of  applications.  The  No.  1 hydraulic  system  would  be 
, functioning  properly  but  yet  could  not  supply  brake  pressure  due  to  design  of  the 
valve.  Also,  the  valve  could  be  rendered  inoperative  by  other  electrical  system 
malfunctions  (i.e.,  broken  wires  at  various  critical  locations). 


JLOCAL  ACTION 


The  Flight  Manual  was  revised  to  reflect  the  problem. 


ftECOMMENOATlON 


The  landing  gear  control  valve  should  be  redesigned  to  operate  with  both  electrical 
systems  shutdown. 


XI]  functional 

SAFETY  HAZARD  CODE 
(MtL-STD-882) 

a>  o* 

0«v 


AMPLIFICATION/OTHER 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 
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CORRECTION 
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SER  CONTACT  (Noma  grada) 

T.R.  YECHOUT.  Captain 

PROJECT  ENGINEER  (Typad/printf.d name  and  $rade) 


ORGANIZATION  (OM c#  Symbol) 

„ 6510TGH/TGES  . 

*S?GN ATU RE"  *** 

l.  sL 


PROJECT  MANAGER  (Typed/printed  nm«  and  grodo)  SIGNATURE 

..GEORGE  P.  LYNCH,  JR.,  Major,  USAF  . 

Director,  A-X  Joint  Test  Force  ^ ~ 

AFFTC  SSoM72  2 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

SER  NUMBER 

10-62-54 

DATE 

6 Dec  72 

RELATED  SER  NUMBERS 

VEHICLE  TYPE 

. A-10A 

VEHICLE  SERIAL  NO(S). 

.71-1369/-1370 

TEST  LOCATION 

AFFTC  . 

MAJOR  SYSTEM/WUC  |SU BSV STEM/WU C 

Turbo-Fan/27000 I Fuel  Svstem/27L00 

COMPONENT  PART  NO./  SERIAL  NO. 

■ 6021T66P04-. 

DEFICIENCY 

Restricted  access  for  fuel  control  removal/installation 

DEFICIENCY  CIRCUMSTA^(CE$/0E5CRI  PTI0N/CAUSE5  f Coni/m.,  on  .ap./al*  p«<.  If  n.««,.ry.| 


Restricted  access  is  available  to  the  fuel  control  during  its  removal  and  installation 
During  removal,  the  variable  geometry  vane  feedback  cable  clevis  and  the  "Blue" 
electrical  cable  connector  cannot  be  disconnected  until  the  fuel  control  is  moved 
away  from  its  mount  pad.  This  requires  one  man  to  move  and  hold  the  fuel  control 
while  another  disconnects  the  clevis  and  e^ctrical  connector..  During  installation, 
two  men  are  required  to  connect  these  items  until  the  control  is  clamped  to  its 
mount  pad.  This  deficiency  results  in  increased  change  time  of  the  fuel  control, 
requires  two  men  to  accomplish  the  tasks,  and  could  result  in  damage  to  the  cable 
and  connector. 


LOCAL  ACTION 

None. 


RECOMMENDATION 

Adequate  access  should  be  provided  to  the  cable  clevis  and  electrical  connector  in 
accordance  with  MIL-STD-1472A,  para.,  5.9,4. 1.  Only  one  man  should  be  required  to 
remove  and  install  the  fuel  control. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


□ FUNCTIONAL..  □ops Q^J  DESIGN  □MATERIEL  □ QC  {yjMAINT  f~  | RELIABILITY 


;P9Te 


SAFETY  HAZARD  CODE 

CORRECTION 

POTENTIAL  HAZARO 

(MIL-STD-481) 

CATEGORY 

□ ■ [»'• 

$£]  MANDATORY 

I | LOSS 

□ VEHICLE 

□ ill  O 1 V 

1'  I OESIRA81  E 

QQ  DAMAGE 

[7]  SUBSYSTEM 

M INJURY 

( | PERSONNEL 

MISSION  IMPACT 


CJ  PREVENTS 
pi[  DEGRADES 


jj  RESTRICTS 
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( ) MISSION 
, MAIN  TEN  A <Cf 
f ' I SYSTEM  PF  RF3RMANCE 
f ] FulG.H  r/M_AIM JEN  ANCe 


1 CREW  EFFECTIVENESS 


AMPLIFICATION/OTHER 


SER  CONTACT  fJVwta  an d frtdt) 

E.T.  JESTER.  MSgt 


PROJECT  ENGINEER  (Typad/ printed name  and  grade) 


FRANK  N.  LUCERO.  GS-13 


=*ROJECT  MANAGER  (Typ$d/printed  name  and  grade) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 


ORGANIZATION  (Ottlce  Symbo/) 

6510T6H 


SIGNATURE 
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A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


MAJOR  SYSTEM/AUC 

Turbo  Fan  / 27000 


DEFICIENCY 


COMPONENT  PART  NO./  SERIAL. NO; 

- N/A  . 


Excessive  carboning  of  engine  carbureting  scrolls. 


DEFICIENCY  CIRCUMSTANCES/OESCRIPTION/CAUSES  fCom/nu.  on  p.*.  II  noc.ory.) ■ 

Carboning  (coking)  of  carbureting  scrolls  occurs  in  the  YTF34-P5  engines  to  the  ex- 
tent that  a sdieduled  periodic  inspection  of  the  combuster  liner  fuel  scrolls 
("huffer-nuffer”  clieck)  is  required  every  twenty-five  (25)  hours  of  operating  time. 
This  rapid  carbon  buildup  has  become  prominent  in  the  AX  aircraft  YTF34  engine  which 
bums  JP-4  fuel.  Carbon  buildup  (coking)  accumulates  in  and  around  the  scroll  dis- 
charge ports  and  is  the  result  of  improperly  burned  fuel.  Tins  rapid  buildup  of 
carbon  would  affect  the  properties  of  a correct  flame  pattern  and  if  not  monitored 
or  removed  could  result  in  damage  to  or  failure  of  the  combuster  liner.  The  de- 
ficiency of  excessive  scroll  carboning  is  further  compounded  by  the  manhours  required 
each  twenty-five  (25)  hours  of  engine  operation  to  monitor  and  clean.  The  periodic 
inspection  requires  an  estimated  twelve  (12)  manhours  (two  men,  six  clockhours)  and 
cleaning  requires  an  estimated  forty-eight  manhours.  This, sixty  maintenance  manhour 
expenditure  equates  to  eighteen  (18)  clockhoufs  of  aircraft  downtime  for  each  engine 
per  twenty-five  (25)  hours  of  engine  operating  -time.  This  manhour  to  flying  hour 
ratio  is  totally  unacceptable.  Cause  is  unknown.  It  is  suspected  that  the  basic  de- 
sign of  fuel  tubes,  carbureting  scrolls,  and  combuster  liner  was  optimized  for  .TP-5 
fuel  and  incompatibility  with  .TP-4  fuel  causes  the  above  problem. 


LOCAL  ACTION 

None 


RECOMMENDATION 


The  engine  contractor  should  conduct  a study  of  combustor  liher  fuel  scrolls 
to  determine  necessary  corrective  action  to  eliminate  carboning  deficiency. 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


DESIGN  fj  MATERIEL  D QC 


SAFETY  HAZARD  CODE 
(MILSTDS92) 

O'  Qn 

□ ill  Qiv 


AMPLIFICATION/OTHER 


CORRECTOR 

CATEGORY 

POTENTIAL  HAZARD  j 

f)CiMANDATORY 

□ loss 

( | VEHICLE 

1 1 DESIRABLE 

1"^  OAMAGE 

1X1  SUBSYSTEM 

□ injury 

□ PERSONNEL 

(X)MAINT  fjj  RELIABILITY 


MISSION  IMPACT 

□ prevents  [X]  MISSION 

□ DEGRADES  (X)  MAINTENANCE 

I I RESTRICTS  fX|  SYSTEM  PE  RF3 


□ DELAYS 


~ ] FUGHT/MAINTENANCE 
• CREW  EFFECTIVENESS 


SER  CONTACT  (Smn»  fid  grid*) 

E.T.  Jester,  MSgt 


PROJECT  ENGINEER  (Typid/printtd nmn0  tnd  Arid*) 

PRANK  N.  LUCERO,  OS- 13 


' ONAGER  (Typ*d/p rt n t «d  n* m«  mnd  grsdt) 

f P\  v ?!»  JR*  .Major, USAF 
Director, A-X  Joint  Test  Force 


ORGANIZATION  (Ollleo  Symbol) 

6510  TGH 


72695 


A-X  PROTOTYPE  SYSTEMS  EVALUATION' REPORT  (SER) 


‘MAJOR  SYSTEM/WU  C 


VEHICLE  TYPE  VEHICLE  SERIAL  HOIS). 

A-10A  . 71 -1369/-1370 

rsu  BOYSTEM/WU  C 

llinginc  Startinr  Svs/29J00  , 


TEST  LOCATION 

APITC 


COMPONENT  PART  NO./  SERIAL  NO. 


Propulsion/29000 


‘DEFICIENCY 

Pngine  overtemperature  during  airstarts  with  throttles  forward  of  idle 


{DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  fConilnu.  on  p.<,  II  n.c.oirU 

! Initiation  of  cross  bleed  assist  to  airstart  an  engine  required  positioning  the 
throttle  against  the  idle  stop.  If  the  throttle  was  slightly  forward  of  the  stop, 

; cross  bleed  assist  for  starting  could  not  be  obtained,  .even  though  ignition  and  fuel 
| flow  were  properly  scheduled.  In  this  configuration  the  engine  was  essentially  in.  a 
windmill  airstart  mode.  This  design  resulted  in  several  hot  start  attempts  when  the 
pilot  inadvertently  did  not  have  the  throttles  against  the  idle  stop  and  was  outside 
the  windmill  start  envelope.  The  cause  of  unsuccessful  attempts,  was  closing  of  the 
air  turbine  starter  (ATS)  control  valves  with  throttles  forward  to  idle.  Kith  these 
valves  closed  no  starter  assistance  from  the  operating  engine  was  available. 


{local  action 

| Pilots  insured  that  throttles  were  at  idle  stop  for  cross  bleed  airstarts. 


recommendation 

The  ATS  control  valves  should  open  during,  start  attempts  with  throttles  forward  of 
idle. 


recommendation/deficiency  classification  and  mission  impact 


POTENTIAL  HAZARD 


QQ  functional  Oops  $□  design  | | materiel  ‘ □ oc 


SAFETY  HAZARO  CODE  CORRECTION 

(MIL-STD- »»])  CATEGORY 

, | I mil  £3  MAN OA TORY 

I till  QlV  | | DESIRABLE 


f_lMAINT  O RELIABILITY  X>PST? 


MISSION  IMPACT 


CD  LOSS  □vehicle 

□ damage  □SUBSYSTEM 

□ injury  | | PERSONNEL 


□ prevents  ‘L  {MISSION 

□ OEGRAOES  J MAINTENA  iCf 

□ restricts  system  pi  RFDRMANCc 

a DELAYS  f-  1 FulGHT/MAINTENANCE 

DELAYS  I-  ! CHEW  EFFECTVENESS 


AMPLIFICATION/OTHER 


1SER  CONTACT  (Nmm*  »nd  gf  da) 

1 A.  WI-BB 


ORGANIZATION  (Qlllco  Symbol) 

OSlOTGII/TfF.S 


.PROJECT  ENGINEER  (Typod/prinlod  n«m.  ond  grsd*)  '(SIGNATURE 


PRANK  N.  LUCP.RO,  GS-13 


PROJECT  MANAGER  (Typtd/prlnfd  noma  and  tfrada) 

GliORCP.  P.  LYNCH, JR.,  Maior,USAP 
Director,  A-X  Joint  Test  Porce 


.W"  J.. 


if! 


A -X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

TUr> r ”d  ssti  NuiMiI (is  “ [ vehicle  type  rvEHTcui;  serial  noisi.  T1 

_ _L  A-10A 71 -1369/-1 370 

u aTo'r'svs  f cm/SiTc  *TsTi  n systc^'w  u c 

. -Mis Jiangsi  iMIiQQft LxflCflBZ  ZLfltffl - 

; DfiFlCIHKCY 


I 10-53-57  I 14  Dec  72 

TEST  LOCATION 

AFFTC 

TSoTTpONE N r PART  NO./  SERIAL  NO. 

] N/.A 


j Inadequate  marking  of  TACAN  suppressor  cables  and  RT  unit 

O tTicTSHcT cTFcUMS  LAlic«7o'Es'cRip  ridN/CAIJiES  TCo/ilinu*  an  .*>*,.(•  l/n.c»«iury.) 

The  "J-104  Suppressor  in"  and  "J-105  Suppressor  out"  cables  and  transducers  are 
inadequately  identified.  It  is  quite  easy  to  install  these  cables  backwards  which 
would  result  in  damage  to  the  system; 


J LOCAL*  ACTION  “ 

| None. 

^CoiTiii HOA  no" I “ ~~  **  " ' 

j The  cables  and  RT  unit  should  be  marked  in  a manner  that  will  preclude  installing 
the  cables  backwards  in  accordance  with  MIL-STD-1472A,  para.  5.9.13.9. 


hecommenoation/d£Ficiency  classification  and  mission  impact 


« ] fuiic  iional 

;_JOPS  fXlOr.SiCN 

MATERIEL  LJOC 

AFETY  HAZARO  COOE 

CORRECTION 

CATEGORY 

PO TEN  riAL  HAZARD  | 

.!■  an>< 

1 JQMANOA  TORY 

f. 

LOSS 

VEHICLE 

3 ni  Ljiv 

, j OCSlNAOl.E 

Iyj 

0*MA0E 

|V1  SUDSY  STEM 

□ 

INJURY 

q]  personnel 

] MAIN  T ; Jpfil.l  ABILITY 
MISSION  IMPACT 

I PREVENTS  , j MISSION 


RESTRICTS 
I OELAYS 


1 SH  STEM  Pf  HP  >RMAfKX 
1 f t.lGH  T 'MAIN  rEN  ANO 
CREW  EF FKC~lVCNf.se. 


AMPLIFICATION/OTHER 


5ER  CONTACT  (Nanta  and  grada) 

B^R.JIQQKEA-IS.sii = 

ORGANI  ZATION  (OUlca  Symbol) 

6510T6H 

Ot*  T'  £h6n£ 

72695 

PROJECT  ENGINEER  (Typad/'p tinted nnma  and  grada) 

„£RML.H^lU.C£fi0*JjSzl3 

SIGNATURE 

OAT  £ 

l&k.?L 

PROJECT  MANAGER  (Typad/prlntart  n/ane  nnd  grnrfo) 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 

i. •nvnumtet owiBf  tm i4ww/uw n«iW>hin  nurwi 

SIGNATURE  .*  . , 

X<-  / 

UPWM  J 1 F/VaHWaI  I’ll  ■»  m mm  IWM  NM»  «■ 

OATS 

ffiUi-o  > i 

— _ M-M. 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 


SER  NUMBER 


10-67-58  14  Dec  72 


{RELATED  SER  KUMtJERS 


(MAJOR  iYSTEM/WUC 


I VEHICLE  TYPE 


VEHICLE  SERIAL  NO(S). 


TEST  LOCATION 


DEFICIENCY 


M 1 _7.U116.2ZJ 370  I M£LQ 

SUBhYSTEM/rtUC  TCOMPOMCIIT  PART  NO./  SKBIA'.  NO. 

Pylons/75W00  N/A 


Inadequate  access  to  electrical  connectors  in  pylons  3,  4,  7,  8 and  9 

DEFICIENCY  CIRCUMSTANCES/OESCRIPTION/CaUSES  (Continue  on  avparato  |/  nocoasary.) 

In  order  to  troubleshoot  the  weapons  release  and  jettison  circuit  to  the  MAU-40 
bomb  racks  on  wing  pylon  stations  3,  4,  7-,  8 and  9,  it  is  necessary  to  have  access 
to  the  electrical  connectors.  To  troubleshoot  the  circuit*  the  connectors  wild  have 
to  be  disconnected  from  the  MAU-40  bomb  racks.  There  are  no  access  panels  to  these 
connectors.  The  only  way  to  obtain  access  is  to  remove  the  MAU-40  bomb  racks  and 
then  disconnect  the  connectors.  In  removing  the  bomb  racks  approximately  thirty 
(30)  extra  man-minutes  will  be  consumed  in  the  removal  and  reinstallation  of  each 
rack. 


'.OCAl.  ACTION 


V.OMMF.HOATIOH 


Access  panels  should  be  provided  to  the  electrical  connectors  on  all  pylon  stations 
in  accordance  with  MIL-STD-1472A,  para.  5. 9. 4.1. 


RECOMNENDATION/qeFICinHCY  CLASSIFICA  TION,  ANO  MISSION  IMPACT 
Cl  FUNCTIONAL  f~j  OPS  f)(]  DESIGN  □MATERIEL  □ QC  jj^tlAlflf 


* REUAdlU  rv 


SAFETY  HAZARD  COOE 
(.\uL~srr>-*S2) 

cxm  o 

r i»*i  r^i v 


CORRECTION 

CATEGORY 

! X MAN  DA  TORY 
O DESIRABLE 


PO  TEHTlAL  HAZARO 

I LOSS  p ) VEHICLE 

□ t) AMA  GE  ] SO OSYST  EM 

□ INJURY  Q)  PER  SO  M N EL 

(None) 


□ PREVENTS 
; ‘‘J  DEGRADES 
, V;  RESTRICTS 
Lj  OF.LAVh 


| AMPLIFICATION/OTHER 

1SER  INTACT  (tfefno  and  pa  do) 

M.L.  GREEN.  TSqt 

PROJECT  EM  GIH6ER  (Typad/pnntod  ruano  and  potto) 


FRANK  N.  LUCERO,  GS-13 

PROJECT  MANAGER  (Typed/ pdniod  nt*no  and  jrfido)  ~ 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 


1 Director,  A-X  Joint  Test  Force 

‘ v«CT<*  pORM  0 
rr  » I **  All  G 72  * 


fisHGAMI Z,K  HON 'foittco  Symlxd) 

6510TGH 

SIGNATURE  * * ^ 

SIGNATURE  y A / 

F / / / 

A ov/s/j 


SIGNATURE 


SIGNATURE 


MISSION  IMPACT 

j MISSION 
X,  MAIM  'ENA  , fr 
' S'iS  F'fS'  U'MUKt, 

LRKW  fPf l 


' — pTiT^W'r* 

'72695 


“oaT-  ' *' 

(8  < t 


| A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

(KtuXTEo  SER  NUMBERS  I VEHICLE  TYPE  I VEHICLE  SC  RIAL  NOISI; 

j A-10A  . i 71- 1369/ -1370. 

jMAJOH  SYSTEH/WU  C ISUBSYSTEM/WUC  : 

[ Weapons  Delivery/75000  , Pylons/75W00 _ 

(DEFICIENCY 

) Lack  of  access  panels  on  winy,  pylons  1 and  11 


SER  NUMULH 

DATE 

10-68-59 

5 Dec  72 

J 

TEST  LOCATION  ' 

AFFTC 

. I COM PON ENT  PART  NO  J SERIAL. HO." 

NA 


DEFICIENCY  CIRCUMSTANCES/DESCRIPTION/CAUSES  (Contlnut  on  lint cttttry.) 

in  order  to  perform  a visual  inspection  of  the  MAU-50A  bomb  racks  on  stations  1 and 
11,  the  bomb  racks  will  have  to  be  removed  from  their  fixed  pylon  locations.  There 
are  no  access  inspection  panels  on  these  winy  stations. 


LOCAL  ACTION 

;■  NONli 

RECOMMENDATION  ~ ’ ~ ‘ 

Access  inspection  panels  should- he  installed  on  winy  pylon  stations  1 and  11  in  ac- 
cordance with  MIL-STD-1472A,  para  5. 9, 4.1. 


__  ,n  FUNCTIONAL 

SAFETY  HAZARD  CODE 
(M1L-STD-8U) 

□ m Dtv 


AMPLlFICATlON/OTHER 


RECOMMENOATION/OEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 
□ ops  JX3  OEStGN  | ImATEHIEL  □ QC  QQ  MAINT  □ RELI ABILI  TV 


CORRECTION 

CATEGORY 

f~X|  MAN  OATORY 
I I DESIRABLE 


POTENTIAL  HAZARD 

□ LOSS  □ VEHICLE 

□ DAMAGE  □subsystem 


MISSION  IMPACT 


□ PREVENTS  MISSION 

□ OEGRAOES  MAINTENA<Cf 


IQinjury  - Qpersonnel  ^RESTRICTS  □system  PE  rfjrmance 
(None)  Uoelays  C!»I^T,»sse 


I SER  CONTACT  (Nm**  fd  §"*•) 

j/M.L.  CMffiN,  TSRt 

PROJECT  ENGINEER  (Typ*d/print*d  nmri*  mnd  ir*d») 

FRANK  N.  UJCBRO,  GS-13 

PROJECT  MANAGER  (Typid/pHnfd  n«n»  fid 

fliORGL  P.  LYNO i JR.,  Major,  USAF 
Director,  A-X  Joint  Test  Force 

A*  • * mmi  tt  • 


ORGANIZATION  ( Oitlc • Symbol) 

6510  tgh 


SIGNATURE 


SIGNATURE 


. H. 


Ou  ./Pm  ON  e 

72695 

DATE 


DATE  " _ 

fz  /)tc7  L 


..  a ‘jssribUetc 


...  All  1— 


m 


A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  CSER) 


SER  NUMBER 


10- 69-60  . 12  Dec  72 


VEHICLE  TYPE  VRHICLE  SERIAL  NO|SI. 


TEST  LOCATION 


(MAJOR  SYSTEM /WC 


A-10A  1 71 -1369/-1370 

“TSUOSYS  rEM/WUC 


AI:1TC 

(component  part  hc./  serial  no. 


Land  inn  Ccar/13000 

deficiency 


Brakes/lSLOn 


Loss  of  nomal  and  emergency  braking  with  anti-skid  malfunction. 


(DEFICIENCY  CIRCUMSTANCES/OESCRIPTION/CAUSES  (Continue  on  ,«*>««(•  p«<.  tl  n««»iyo 


Certain  malfunctions  of  the  anti-skid  system  will  cause  a loss  of  both  normal  and 
emergency  braking.  This  was  experienced  during  task  TI.  Braking  could  be  regained 
by  turning  the  anti-skid  off.  However,  when  normal  braking  is  lost  the  nilot's  first 
reaction  usually  is  to  pull  the  emergency  brake  handle  especially  if  the  braking  loss 
is  experienced  during  a critical  phase  of  ground  taxi,  Tn  the  present  configuration 
this  action  would  require  several  seconds  and  delay  positive  corrective  action. 


(local  action 


hecommenoatioh  ~ " 

The  emergency  brake  system  should  be  redesigned  to  supply  emergency  brake  whenever 
activated  and  should  not  be  affected  bv  the  anti-skid  system 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 


Tl  FUNCTIONAL 

SAFETY  HAZARD  CODE 
(M/L -STD-4*  21 I 


QOPS  [XX  DESIGN  MATERIEL  Q QC  „L  1 M,^,NT  _ X J^-IABILI  rV 


CORRECTION 

CATEGORY 


POTENTIAL  HA2ARO 


MISSION  IMPACT 


Q^MANOA  TORY 
'ocsiraqle 


f]LOS$  Ptf  VEHICLE  Xj  PREVENTS  . ] MISSION 

[X]  DAMAGE  /jTj  SUBSYSTEM  fjj]  OEGRAOES  \ J MAIN  TEN  A 4Cf 

jXJ  INJURY  — pj  PERSONNEL  RESTRICTS  Vjjp  SYSTEM  Pr  RF 

r \ nn  tvt  Sr  I FulGM  T/M.MN  • 


Vl  FUGM  r/M.MN 
1 CREW  EFPSC 


iRMANCE 

rENANCE 

'IVENESS 


AMPU  FICATION/OTHCR 


SER  CONTACT  (Nam*  and  frada) 

YHQ iOirr , T.R. ...  Captain 

PROJECT  ENGINEER  (Typad/printarf natna  ar.d  *r* do) 

FRANK  N.  LUCHKO,  (5-13 


* ORGANIZATION  (OtUca  Symbol)  ' 

6510  TCll/TCKS 

SIGNATURE 


I OU  T • PHON I 


SIGNATURE  ^ 


725RS 

OATS 


iz'bv.c  yi 


■PRO  J E CT  MANAGER  (Typ  ad"/ print  ad  n«rn*".mJ  fra  do) 


OEORGB  P.  LYNCH,  JR.,  Major,  USAP 


/ / 1 
A M 


ft 

r w '/.„  ;; 


AFFTC  2 


jM^TS  ****** 


] A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

SLR  NUMCJER 

, 10-70-6.1 

DATE' 

14  Dee  72 

-J 

jrtt-LA  VtO  SLR  NUMOlHS 

I 

VEHICLE  TYPE 

A-10A 

VEHICLE  SERIAL  NO|S)i 

71 -1369 /-1 370 

TEST  LOCATION 

_ ~ AFFTC^  - 

* 

i 

i 

{MAJOR  SYSTEM/wy C 

i Cockpit  &_Fuse1aqe/12000 

SUQSYSTEM/WUC 

Cockpi t/12A00 

component  pant  no./  serial  no. 

m J 

^DEFICIENCY 

| Poor  access  (beyond  reach)  to  forward  cockpit  control  surfaces 

Several  cockpit  control  surfaces  are  beyond  the  functional  reach  of  the  fifth 
percentile  pilot.  These  include  surfaces  on  the  left  console  forward  of  the 
throttle  quadrant,  presently  housing  auxiliary  engine  and  emergency  flight 
controls,  and  the  respective  portion  of  the  right  console  housing  electrical 
controls.  The  lower  half  of  the  instrument  panel,  containing  landing  gear, 
stores  management,  HSI,  and  fuel  controls,  is  similarly  inaccessible.  Pilot- 
cockpit  interface  efficiency  is  severely  degraded  by  resulting  inordinate  reach 
requi rements ; Reduced  efficiency  results  in  additional  pilot  fatigue  on  long 
duration/high  workload  missions  which  degrades  safety  and  mission  effectiveness. 


|local  action 


None. 


! RECOMMENDATION 

All  controls  shall  be  within  the  functional  reach  of  a 
accordance  with  MIL-STD-1472A,  para.  5.6.1. 

fifth  percentile  pilot  in 

RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT  | 

□ FUNCTIONAL 

5JOPS  ;£]  oesign 

□ materiel Hoc 

□ mAINT  □reliability  jj  PSTE  ^ 

SAFETY  HAZARD  COOC 
(MIL-STD-4t2) 

D*  S> 

a hi  Cjiv 

CORRECTION 

CATEGORY 

fTjMANOATQRY 
11  OESIRA 6L C 

POTENTIAL  HAZARO 

□ loss  | | VEHICLE 

□ DAMAGE  f~ 1 SUBSYSTEM 

□ INJURY  | | PERSONNEL 

-(None! 

MISSION  IMPACT 

□ prevents  ’l]  MISSION 
(Xj  DECRAOES  j_j  MAINTENA^CI 

j [restricts  □system  pi rfjrmance 

rn  DELAYS  Ml!  FLNJMT.fMAINTeNANCE 

1— l0E*'*Y5  ‘-X1  CREW  EFFECTIVENESS 

AMPLI  FiCATlON/OTHER 

J SER  CONTACT  (,V»»«  Ml 

( R.F.  ARD/R.D. BRIDGES, JR. , Captains 

ORGANIZATION  (OKI cm  Sym bml) 

6510TGH 

•&iTV'i»n~BnT 

73642 

[PROJECT  ENGINEER  (Typ •4/pnm»4  rtaw*  mn4  i 

SIGNATURE  r\ 

-f R >• 

OAT  i 

| FRANK  N.  LUCERO,  GS-13 

lct 

PROJECT  MANAGER  ( Typ»4/pHntm4 namm  and  grmdmi 

GEORGE  P.  LYNCH,  JR.,  Major,  USAF 

SIGNATURE \ ' t 

-0  \ .. 

TSaT»  1 “ 

r/  , \ c 'l  l- 

Director,  A-X  Joint  Test  Force 

AFFTCSSow  2 


186 


m 


M 


$ 


uMKti 


J A-X  PROTOTYPE  SYSTEMS  EVALUATION  REPORT  (SER) 

g 

j Trcu a t toTi:RNUM8i:ns  jvEHjcu:  type  I vehicle  serial  no(S). 


;majoh  systlm/wuc 


I Li qh tine 

'DEFICIENCY 


SUOSYSTLM/WUC 


OATE  j 

10-71-62 

14  Dec  72  . j 

TEST  LOCATION 

AFFTC 

I COMPONENT  PART  NO./  SERIAL  NO. " 


j Lack  of  formation  lights  on  forward  fuselage 
> , * 
j DEFICIENCY  CIRCUMSTANCE.S/DESCRIPTION/CAUSES  ( Cam/nu • on  tofiotmio  pago  1/ nacattary. ) 

The  A-10A  formation  lights  consisted  of  one  shielded  white  light  on  each  vertical 
tail  which  illuminated  the  outboard  tail  surfaces.  The  tail  and  wingtip  position 
lights  provided  additional  formation  references.  The  location  of  the  lights 
provided  three  lights  which  the  wingman  could  see  in  the  normal  wing  position; 
however,  they  were  located  in  an  essentially  straight  line  which  did  not  provide 
good  depth  perception  for  the  wingman.  In  addition,  the  area  forward  of  the  wingtips 
was  dark. 


‘LOCAL  ACTION 


recommendation  Considering  the  design  mission  of  the  aircraft,  the  formation  references 
should  be  optimized.  One  additional  pair  of  formation  lights  should  be  located  on  the 
forward  fuselage  to  illuminate  the  "star"  area  or  below  the  wingtips  to  illuminate  the 
outboard  pylon  areas.  This  new  pair  of  lights  would  provide  additional  perspective  to 


□ FUNCTIONAL 

SAFETY  HAZARO  CODE 
(MIL -STD -M) 

ffll  On 

O'"  Qiv 


AMPLIFICATION/OTHER 


RECOMMENDATION/DEFICIENCY  CLASSIFICATION  AND  MISSION  IMPACT 
fXl  OPS  (XI  OESIGN  j | MATERIEL  □ QC  OmAINT  O REUAOILI TY 


CORRECTION 

POTENTIAL-HAZARD  1 

CATEGORY 

□5  MAN 6a TORY 

Qloss 

( 1 VEHICLE 

j-  1 DESIRABLE 

1 1 DAMAGE 

| (SUBSYSTEM 

l'~)  INJURY 

Q PERSONNEL 



None) 

! I PREVENTS 
[v]  OEGRAOES 
Q RESTRICTS 
□ OELAYS 


MISSION  IMPACT 

[ 3 MISSION 
; 1 MAINTEN  A ICE 

O SYSTEM  Pf  RFORMANCE 

X~  > flight/maintenance 

1 CREW  EFFEC'IVENESS 


j SER  CONTAC  r '••.'*»«  Xii 

R.D.  BRIDGES,  JR.,  Capt 
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APPENDIX  IV 
RELIABILITY  AND  MAINTAINABILITY 
DATA  ACQUISITION  PROCEDURES 
AND  RESULTS 


GENERAL 

The  test  results  submitted  to  the  Source  Selection  Advisory  Council 
on  reliability  and  maintainability  are  contained  in  this  appendix. 

OPERATIONAL  DATA  SYSTEM 

Reliability  data  were  collected  by  use  of  the  Aircraft  Debriefing 
Record  (AFFTC  Form  0-294) , figure  1.  A systems  engineer  recorded  the 
pilot's  analysis  of  subsystem  deficiencies  and  malfunctions  that  occurred 
during  a flight  on  this  form. 

Next  the  forms  were  keypunched  and  entered  into  the  reliability  master 
history  file.  A computerized  listing  of  all  data  provided  a quantitative 
summary  of  subsystem  flight-discovered  discrepancies  (FDD) . 

MAINTENANCE  DATA  SYSTEM 

Maintainability  data  were  collected  by  use  of  the  Maintenance  Dis- 
crepancy/Production  Credit  Record  (AFSC  Form  258),  figure  2,  which  was 
completed  by  the  MET.  The  AFSC  form  was  filled  out  according  to  instruc- 
tions in  AFSC  Maintenance  Technical  Directive  69-1  (reference  7)  modified 
specifically  for  this  AFFE. 

After  the  forms  were  completed  they  were  edited,  keypunched,  and 
put  through  a validation  program  which  checked  for  errors  that  had  not 
been  previously  detected  or  which  had  been  introduced  during  keypunching. 
Computerized  cards  were  output  from  this  program  in  AF  Form  349  (Mainte- 
nance Data  Collection  Record)  format  and  sent  to  AFHRL/ASD  at  Wright- 
Patterson  AFB  for  use  in  determining  maintenance  skill  levels  required 
to  support  an  A-X.  Next  the  data  were  stored  on  a maintenance  master 
history  file.  Since  these  maintenance  actions  were  not  grouped  as  a com- 
plete maintenance  event  (all  maintenance  actions  pertaining  to  a particu- 
lar malfunction  were  considered  a maintenance  event)  they  were  "bridged" 
together  into  one  corrective  maintenance  event.  By  use  of  this  technique, 
a much  more  detailed  analysis  was  possible  than  would  have  been  permitted 
using  standard  maintenance  data  collection  procedures  as  defined  by  AFM 
66-1.  This  new  maintenance  master  history  file  permitted  the  maintain- 
ability analysis  presented  in  this  report. 
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AX  AIR  FORCE  EVALUATION  TEST  RESULTS 


CATEGORY : 


A-10A  Systems  Evaluation 


Reliability  Evaluation 
DETAILED  TEST  CONDITION  OR  GOAL: 


DATE; 

12  December  1972 

SSEU  RECEIPT: 

LOG  NUMBER:. 


The  Systems  Engineers  utilized  the  AFTQ  Form  0-294  to  record  aircraft  debriefing 
information  for  each  flight.  Data  were  collected  during  Task  II  (October  10,  1972 
to  November  30,  1972).  The  Systems  Effectiveness  Data  System  (SEDS)  was  used 
to  process  the  data.  The  following  definitions  were  adopted: 

1.  A flight  began  once  the  pilot  had  signed  for  the  aircraft  and  ended  when 
he  released  it  back  to  maintenance. 

2.  A mission  was  a flight,  not  including  ground  aborts  or  functional  check 
flights. 

3.  A flight  discovered  discrepancy  (FDD)  was  a malfunction  of  an  aircraft 
subsystem  or  component  discovered  during  a flight..  All  other  malfunctions  were 
referred  to  as  ground  crew  discovered  discrepancies. 


A-10A  TEST  RESULTS: 

A total  of  43  FDD's  were  observed  during  Task  II.  The  attached  table  summarizes 
the  reliability  of  the  A-10A.  During  Task  II  the  A-10A  accumulated  128.0  flight 
hours  (FH)  in  84  flights  with  an  average  FDD  per  flight  of  0.51.  The 
problem  areas  were  the  heading  and  reference  system  (HARS),  fuel  quantity  system 
and  the-engines.  The  HARS  and  the  fuel  quantity  system  never  worked  satisfactorily 
throughout  Task  II. 
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CATEGORY: 
i'HST : 


A-10A  Systems  Evaluation 


Maintainability  Evaluation 


DATE; 

14  December  1972 
SSEB  RLCETpT: 


LOG  NUMBER:. 


DETAILED  TEST  CONDITION  OR  GOAL: 

Since  the  contractor  maintained  his  own  aircraft,  a combined  AFLC,  AFSC,  and  TAC 
maintenance  evaluation  team  (MET)  was  utilized  to  record  the  contractor's  work. 

The  tasks  observed  were  recorded  on  AFSC  Form  258.  These  forms  were  collected  from 
10  October  to  30  November  1972.  The  Systems  Effectiveness  Data  System  (SEDS)  was 
used  to  process  the  data. 


A-10A  TEST  RESULTS: 

The  MET  recorded  for  all  maintenance  work  both  the  time  it  took  the  contractor  to 
perform  a maintenance  task  and  a prediction  for  the  time  it  would  take  Air  Force 
personnel  to  accomplish  the  identical  task. 

Though  the  MET  did  not  observe  every  maintenance  task,  from  the  sample  that  was 
gathered,  the  engines  accounted  for  93.9  of  156  observed  maintenance  man-hours 
(MMH).  The  MMH  expended  by  the  contractor  for  repair  of  the  A-10A  was  reported 
by  the  maintenance  team  to  be  representative  of  the  repair  time  needed  by  Air  Force 
personnel  to  perform  the  same  work  as  can  be  seen  by  comparing  the  actual  and 
expected  unscheduled  maintenance  times. 

^ * * 

Scheduled  maintenance  time  was  modeled  for  the  actual  time  consumed  by  the  contractor 
as  well  as  for  the  corresponding  MET  predicted  times  since  not  all  scheduled 
maintenance  tasks  were  observed.  Using  the  sample  of  actual  times  and  the  Task  II 
average  flight  time  of  1.6  hours, scheduled  maintenance  time  was  estimated  to  be 
7.5  MMH/FH.  Predicted  scheduled  maintenance  times  were  simulated  using  MET  predicted 
maintenance  times  for  a mature  aircraft  flying  a 1.8  hour  average  mission. 

See  the  attached  tables  for  a complete  listing  of  data. 
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A-10A  UNSCHEDULED  MAINTENANCE 


Mai 

System  Eve 


irframe  0 


Cockpit/Fuse 
Compartment  0 


9 


Brake*; 


ontrols 


Engines 


hW&s-Mi 


SIMULATED  SCHEDULED  MAINTENANCE 


FUNCTION 


ACTUAL1 


PREDICTED2 


Post  fit3 
Thru  fit 
Weapons  Load 
Weapons  Down  Load 


Actual  times  computed  using  Task  II  flight  time  and  contractor  maintenance  times. 

Predicted  times  computed  by  AFFT.C  for  a mature  A/C,  1.8  hour  average  mission  length 
and  MET  predicted  maintenance  times. 

3Ground  handling,  service,  and  cleaning  are  included  in  prefit  and  post  fit  figures. 

•♦Required  20-30  minutes  to  tow  to  hot  gun  line  at  AFFTC.  This  was  not  deemed 
representative  of  an  operational  base,  therefore,  a time  was  not  predicted. 
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ABSTRACT 


his  report  presents  results  of  the  systems  evaluation  portion  of  the 
A-IOA  prototype  Air  Force  Flight  Evaluation.  The  A-IOA  weapon  system, 
as  tested  by  the  AFFTC , demonstrated  or  exhibited  the  potential  for 
acceptable  subsystem  pertormahee  for  conduct  of  the  close  air  support 
mission.  There  were  many  features  that  were  outstanding,  or  enhanced 
fne  aircraft's  capability  to  perform  its  design  mission.  These  included 
bomoing  and  strafing  accuracy,  armament  control,  cockpit  visibility, 
auxiliary  power  unit,  and  maintainability .^There  were  several  deficien- 
cies that  could  have  a mission  impact  and/Jr^Safety  implication.  The 
most  important  items  included  engine/airfrjsme  incompatibility,  accessi- 
bility of  cockpit  controls,  unacceptable  operation  of  the  heading  and 
reference  system,  pilot  discomfort  caused  by\the  ejection  seat,  and  un- 
acceptable manual  reversion  control  in  pitch  A Correction  of  these  and 
other  deticiencies  contained  in  this  report  should  be  accomplished  on 
any  production  version  of  the  aircraft.  Evaluation  of  these  corrections 
Is  mandatory  to  insure  satisfactory  mission  accomplishment. 


,1473 


UNCLASSIFIED 
Security  Classification 


A-lOA  airplane 
systems  evaluation 


